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Exhibit D Volatiles -- Section 1
Scope and Application

1

.2

SCOPE AND APPLI CATI ON

The anal ytical nmethod that follows is designed to analyze water,
sedi ment, soil, other solid matrices and olrly sludges from hazardous
waste sites for the organic conpounds on the Target Conpound Li st
Exhibit C, VOA TCL). This nmethod is based on EPA Met hod 624
Pur geabl es) and SW 846 Method 5035.

The Target Conpound List for this nethod is equivalent to the VOA TCL
and includes the RePIOH | Modified, Method 524.2 Target Conpounds
(except for bronochloronethane) with el evated CRQs.

The target conpound |ist may be designated as all conpounds listed in
Exhi bit C VOA TCL or a subset of those conpounds and wll be

i ndi cated on the chain of custody acconpanyi ng each sanpl e delivery
group (SDG) .

The net hod includes sanpl e preparati on, a hexadecane screeni ng procedure
on a GCCFID to determ ne the approximte concentration of organic
constituents in the sanple (Appendix A), and the actual analysis which
is Raged on a purge and trap gas chromatograph/ nass spectroneter (GC M5)
met hod.

The nmethod includes volatile analysis of |ow | evel soil sanples by a
Cl osed System Purge-and-Trap. Mdified SW846 Method 5035 for Volatiles
in Low Level Soils is provided Appendi x B

Probl enrs have been associated with the foll owi ng conmpounds anal yzed by
t hi s net hod:

. Chl or onet hane, vinyl chloride, brononethane, and chl oroet hane can
di spl ay peak broadening if the conpounds are not delivered to the GC
colum in a tight band.

. Acet one, hexanone, 2-butanone, and 4-net hyl - 2- pent anone have poor
purge efficiencies.

. 1,1,1-trichloroethane and all the dichl oroethanes can
dehydr ohal ogenat e duri ng storage or anal ysis.

. Chl oronet hane can be lost if the purge flowis too fast.

. Bronoformis one of the conpounds nost |ikely to be adversely
affected b¥ cold spots and/or active sites in the transfer |ines.
Response of its quantitation ion (mz 173) is directly affected by
the tuning of the GCJM5 to neet the instrument performance criteria
for 4-Dbronofluorobenzene (BFB) at ions mz 174/176. |Increasing the
mz 174/ 176 ratio may inprove bronoformresponse.
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Exhibit D Volatiles — Section 2
Sunmary of Met hod

SUMMARY OF METHOD
Wat er

An inert Pas i s bubbled through a 5 ml sanple contained in a
specifically de3|8ned pur gi ng chanber at anbient tenperature. The
purgeabl e conpounds are efficiently transferred fromthe aqueous phase
to the vapor phase. The vapor is swept through a sorbent colum where
the purgeables are trapped. After purging is conpleted, the sorbent
colum s heated and backflushed with the inert gas to desorb the

pur geabl e conpounds onto a gas chromat ographi c colum. The gas
chronatograﬁh is tenperature-progranned to separate the purgeable
conpounds ich are then detected with a mass spectroneter.

Low Soi | / Sedi nent/ Sol i d Sanpl es

An inert gas is bubbled through a m xture of reagent water and 5 g of
sanmpl e contained in a specifically deS|gned purglng chanber that I's held
at an elevated tenperature. The purgeabl e conpounds are efficiently
transferred fromthe aqueous phase to the vapor Phase. The vapor is
swept through a sorbent colum where the purgeabl es are trapped. After
purging is conpleted, the sorbent colum Is heated and backflushed with
the inert gas to desorb the purgeabl e conpounds onto a gas
chromat ographi c colum. The gas chronat ograph is tenperature-progranmed
to separate the purgeable conpounds which are then detected with a nmass
ﬁgectronﬁter. Exhi bit D Vol atiles and Appendi x B, Mdified SW846

thod 5035 for Volatiles in Low Level Soils have the specifics for the
cl osed- syst em purge-and-trap procedures.

Medi um Soi | / Sedi ment/ Sol i d Sanpl es

A measured anount of sanple is extracted with nethanol. A portion of
the nmet hanol extract is diluted to 5 nl with reagent water. An inert
gas i s bubbled through this solution in a specifically designed purglnP
chanmber at anbient tenperature. The purgeabl e conpounds are effectively
transferred fromthe aqueous phase to the vapor Phase. The vapor is
swept through a sorbent colum where the purgeabl es are trapped. After
purging is conpleted, the sorbent colum Is heated and backflushed with
the inert gas to desorb the purgeabl e conpounds onto a gas

chromat ographi c colum. The gas chronat ograph is tenperature-progranmed
to separate the purgeabl e conmpounds which are then detected with a mass
spectrometer.

O ly Sludges

A nmeasured anount of sludge is extract h met hanol or, if the sanple
i s methanol soluble, the aliquot is diluted with nmethanol. A portion of
the extract or diluent is diluted to 5 M with reagent water. An inert
gas i s bubbled through this solution in a specifically designed purgin
chanber at anbient tenperature. The purgeabl e conpounds are effectively
transferred fromthe aqueous phase to the vapor Phase. The vapor is
swept through a sorbent colum where the purgeabl es are trapped. After
purging is conpleted, the sorbent colum Is heated and backflushed with
the inert gas to desorb the purgeabl e conpounds onto a gas

chr omat ogr aphi ¢ colum. The gas chromat ograph is tenperature-progranmred
to separate the purgeabl e compounds which are then detected with a mass
spectrometer.

Met hod Detection Linmts

ed wt
lute

Prior to analysis, nethod detection limts (MDLs) for all conpounds in
Exhibit C, VOA TCL, nust be established in accordance with 40 Code of
Federal Regulations, Part 136, Appendix B. Al ML val ues nust be |ess
than or equal to one-third of the CRQL. The ML studies nust be
conducted using the sane specifications as for sanple analysis. These
specifications include but are not limted to: GC i nstrument o
performance check technical acceptance criteria, nethod bl ank conditions
and technical acceptance criteria, initial and continuing calibration
condi tions and technical acceptance criteria and all instrunent
operating conditions. The studi es nust be conducted prior to sanple
anal ysis, for each alternate trap/columm/techni que and/or at |east
annual | y, whichever, is nore frequent. For agqueous sanples, seven
aliquots of reagent water are spiked with all TCL VOA at 2 to 5 tines
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Exhibit D Volatiles -- Section 2
Sunmary of Met hod

t he expected MDLs and are anal yzed by anbi ent purge and trap GO/ MS. For
solid matrices, seven aliquots of a clean solid matrix (such as sand)
are spiked with all TCL VOA at 2 to 5 tinmes the expected MDLs and are
anal yzed by heated purge and trap GO Ms. Al sequential analyses of ML
standards nust be reported and used in the resulting VDL val ues whi ch
are calculated. The MDL results are calcul ated as described in 40 CFR
Part 136, Apgendlx B and reported as a separate SDG i n accordance with
Exhi bit B. he appropriate Students' t val ue nust be cIearIK PrOVIded
with the algorithmused to calculate the VDL values. MDLs shall be
determ ned and reported for each instrument/trap/colum and net hod.

The MDL study must be reported as detailed in Exhibit B. The individua
anal yti cal sequence raw data must be provided and these data nmust be
summari zed in a table which denonstrates the cal cul ated MDL val ues. The
sunmari zed MDL results table nust include the concentration found for
each conpound in each aliquot, the nmean concentration of each conpound,
the percent recovery of each conpound, the standard deviation for each
conpound, and the Method Detection Linmt. The true concentration of the
conpound in the spi ke solution nust also be provided. The table nust
list the conpounds in the sanme order as theK appear in the target
conpound list in Exhibit C. In addition, the val ues for each
instrument and nethod used in reporting results for an SDG shall be
submtted with each data package

The annual ly determined MDL for an instrunent and nethod shall always be
used as the MDL for that instrunent/nmethod during that year. |If the
instrument/nethod is adjusted in any way that nmay affect the MDL, the
MDL for that instrunent/nethod nust be redeterm ned and the results
submtted for use as the established MDL for that instrunment/nethod for
t he remai nder of the year
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Exhibit D Volatiles -- Sections 3/4/5
ions/Interferences/ Saf ety

Definit
DEFI NI TI ONS
See Exhibit Gfor a conplete list of definitions.
| NTERFERENCES

Met hod interference may be caused by inpurities in the Pur e gas,
orPanlc conpounds out-PaSS|ng fromthe plunbing ahead of the trap, and
sol'vent vapors in the laboratory. The analytical system nust be
denonstrated to be free from contami nation under the conditions of the
anal ysi s by running | aboratory nethod and instrument blanks as descri bed
in Section 12. The use of non-PontetrafIuoroethKIene (PTFE) tubi ng,
non- PTFE t hread seal ants, or flow controllers with rubber conponents in
t he purgi ng devi ce should be avoi ded.

Sanpl es can be contam nated by diffusion of volatile organics
(particularly fluorocarbons and nethyl ene chloride) through the septum

seal into the sanple during storage and handling. Sanple storage

condi tions nust be denonstrated to be free fromcontam nation bg )
%naly2|n?2a8d reporting a storage blank with each SDG as described in
ection . 0.

Cont ami nati on by carrYover can occur whenever high level and | ow | evel
sanpl es are sequentially analyzed. To reduce carryover, the purging
devi ce and sanpllng syringe nust be rinsed with reagent water between
sanpl e anal yses. or sanpl es containing | arge anmounts of water-soluble
materi al s, suspended solids, high-boiling conpounds, or high purgeable
levels, it may be necessary to wash out the purging device with a
detergent_so!utlon bet ween anal yses, rinse it wth distilled water, and
then dry it in an oven at 105 °C. The trap and other parts of the
system are al so subjected to contam nation; therefore, frequent bakeout
and purging of the entire system may be required.

The | aboratory where volatile analysis is perforned should be conpletely
free of solvents.

SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely defined; however, each chem cal conmpound should be
treated as a potential health hazard. Fromthis viewpoint, exposure to
t hese chemicals nust be reduced to the | owest possible |evel by whatever
means available. The |aboratory is responsible for nalntalnlnﬂ a
current awareness file of OSHA regul ations regarding the safe handling
of the chemicals specified in this nethod. A reference file of materral
safety data sheets (MSDS) should al so be nade available to all personne
i nvol ved in the chem cal anal ysis.

The fol |l owi ng conpounds covered by this nmethod have been tentatively
classified as known or suspected, human or mammal i an carci nogens:
benzene, carbon tetrachloride, chloroformand vinyl chloride. Primary
standards of these toxic conpounds shoul d be Pre ared in a hood. A

NI OSH MESA approved toxic gas respirator shoul d be worn when the anal yst
handl es hi gh concentrations of these toxic conmpounds.
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Exhibit D Volatiles — Section 6
Equi pnrent and Supplies
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EQUI PMENT AND SUPPLI ES

Brand nanes, suppliers, and part nunbers are for illustrative purposes
only. No endorsenent is inplied. Equivalent performance na¥_ e
achi eved u3|ng_eQU|Pnent_and supplies other than those specified here,
but denonstration of equival ent Perfornance nmeeting the requirenments of
this SONis the responsibility of the Contractor. The Contractor shal
ﬂgcunent any use of alternate equi pnent or supplies in the SDG

rrative.

d asswar e

Syrin es - 5 nm, gas-tight with shut-off valve. Mcro syringes - 25
pl and | arger, 0.006 inch ID needle.

Syringe Valve - two-way, with Luer ends (three each), if applicable
to the purging device.

Past eur Pipets - disposable.

Vials and Caps - 2 ml for GC

Vol unetric Fl asks.

Bottle - 15 m, screwcap, with Teflon cap liner.
M scel | aneous Supplies

pH Paper - narrow range

Dryi ng Oven

Dessi cat or

Crucibles - Porcelain

Al um num Wei ghi ng Pans

Encore™ sanpl er & supplies (En Chem Inc.) or equival ent

Bal ances - anal ytical, capable of accurately meighing + 0.0001 g, and a
t op- | oadi ng bal ance capabl e of melghln% 1007 g + 0.01 g. The balances
must be calibrated in accordance wth ASTM E 617 sPeC|fications each 12-
hour work shift. The bal ances nust al so be annually checked by a
certified technician.

Purge and Trap Device - consists of three separate pieces of equipment:
t he sanpl e purge chanber, trap, and the desorber. everal conplete
devices are conmmercially avail abl e.

The sanpl e purge chanmber mnmust be designed to accept 5 ml sanples with
a water columm at | east 3 cmdeep. The gaseous head space between
the water columm and the trap nust have a total volunme of |ess than
15 m. The purge gas nust pass through the water columm as finely

di vi ded bubbl es, each with a dianmeter of less than 3 mmat the
origin. The purge gas nmust be introduced no nore than 5 mmfromthe
base of the water col um.

The | ow soi | purge-and-trap system consists of a unit that
automatical ly adds water, surrogates, and internal standards to a
vial containing the sanple w thout opening the vial, purges the VOCs
using an inert gas streamwhile agltatlng the contents of the vial
and al so traps the real eased VOCs for subsequent desorption into the
gas chromatograph. Such systens are commercially available from
several sources and shall neet the foll ow ng specifications.

1 The purging device should be capable of accepting a vial sufficiently
|arge to contain a 5 gmsoil sanple plus a naPnetlc_stlrrlng bar and
10 nL of water. The device nust be capable of heating a soil vial to
40°C and holding it at that tenperature while the inert purge gas is
all owed to pass through the sanple. The device should al so be
capabl e of 1ntroducing at least 5 nL of organic-free reagent water
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6.4.5.5.1

Exhibit D Volatiles -- Section 6
Equi pnrent and Supplies
i

t t he di spl ace headspace vapors.

into the sanple vial while trapping

It nust al so be capable of agitating the seal ed sanple during )
pur gi ng, (e.P., using a magnetic stirring bar added to the vial prior
to sanple collection, sonication, or other neans). The anal ytes
bei ng purged nust be quantitatively transferred to an adsorber trap
The trap nust be capable of transferring the absorbed VOCs to the gas
chr omat ogr aph

Not e: The equi pnent used to develop this nmethod was a Dynatech PTA-30
WS Autosanpler. This device was subsequently sold to Varian, and is
now avail abl e as the Archon Purge and Trap Autosanpler. See the

di sclainer in Section 6.0 for gui dance on the use of alternative

equi pnent .

The trap nust be at l[east 25 cmlong and have an inside di ameter of

at least 0.105 inch. The trap nust be packed to contain the

followi ng m nimum |l engths of adsorbents: (starting frominlet) 0.5 cm
sil ani zed glass wool, 1 cmnethyl silicone, 15 cmof 2, 6-di phenyl ene
oxi de pol yner (Tenax-GC, 60/80 nesh), 8 cmof silica gel (Davison
Chem cal, 35/60 nmesh, grade 15 or equivalent), 7 cmof cocunut

char coal (Rrepare from Bar nebey Cheney, CA-580-26, or equivalent, by
crushing through 26 nmesh screen), and 0.5 cm sil anized gl ass wool. A
description of the trap used for analysis shall be provided in the
SDG narrati ve.

The desorber should be capable of rapidly heating the trap to 180 °C
The pol ynmer section of the trap should not be heated hi gher than 180
°Cdand the remai ni ng sections should not exceed 220 °C duri ng bakeout
node.

Trap Packi ng

2, 6- Di phenyl ene oxi de pol yner, 60/80 nmesh chronmat ographi c grade
(Tenax GC or equival ent).

Met hyl silicone packing, 3.0 percent Ov-1 on Chromasorb W 60/80
mesh” (or equival ent).

Silica gel, 35/60 nmesh, Davison, grade 15 (or equivalent).

Coconut charcoal (prepare from Barnebey Cheney, CA-580-26, or
equi val ent, by crushing through 26 nesh screen).

The Contractor may choose to use alternate sorbent traps.

However, the alternate sorbent trap selected nmust neet all the

gghhgd tgchnlcal acceptance criteria established in the SOWand
ibit E

. The trap packing materia
which interfere with ide

I s nust not introduce contam nants
nt
conmpounds listed in Exhib

s
ification and quantitation of the
t C (Volatiles).

. The sorbent trap nust be able to accept up to the high point
calibration standard w t hout becon ng overl oaded.

. The alternate sorbent trap nmust be used for the entire
anal ysis; including the study, initial and continuing
calibration, and all blank, QC sanple and sanple anal yses. If
a new alternate sorbent trap is chosen after the initial NMDL
study has been conﬁleted, then the MDL study nust be
reanal yzed using that alternate colum. Analytical results
generated using any alternate trap nust neet all technical
acceBtance criteria listed in the SONand the CRQLs listed in
Exhibit C (Volatiles).

The alternate trap nust be designed to optim ze performance.
Fol | ow manufacturer's instructions for the use of its product.
Bef ore use of any trap, other than the one specified in 6.4.2,
the Contractor nmust neet the criteria listed in 6.4.4.4.

O her sorbent traps include, but are not limted to,

Tenax/ Silica Gel/Carbon Trzr from EPA Met hod 524. 2
Tenax- GC/ G aphpac-D Trap (Al ltech) or equival ent, and Vocarb
4000 Trap (Supel co) or equivalent. The Contractor mnust
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Exhibit D Volatiles — Section 6
Equi pnrent and Supplies

docunment the trap conposition (packing material/brand nane,
anount of packing material) in each SDG Narrative.

6.4.5.5.2 Manuf act urer provi ded technical information concerning t he
performance characteristics of the sorbent trap nust be
Included in the MDL Study data package to support the use of
the alternate sorbent trap

6.4.6 The purge and trap apparatus nmay be assenbled as a separate unit or
be an integral unit coupled with a gas chromat ograph

6.5 A heater capable of naintaining the purge chanber at 40 °C = 1 °C nust
be used for low | evel soil/sedinent analysis, but not for water, mnedium
| evel soil/sedinent or oily sludge anal yses.

6.6 Gas Chromat ogr aph/ Mass Spectroneter (GO M5) System

6.1 Gas Chromat ograph - the gas chromatograph (GC) system nust be capable
of tenRerature progranmm ng and nust maintain an optimal flow rate
t hroughout trap desorption and GC tenperature program operations.
The system nust include or be interfaced to a purge and trap system
as specified in Section 6.4 and have all required accessories
i ncl udi ng syringes, GC columms, and gases.

6.6.2 Gas Chromat ogr aphy Col ums

A description of the GC colum used for analysis shall be provided in
the SDG Narrative.

6.6.2.1 Packed col ums nust not be used. Capillary colums nust be used
to achieve the required separation of all isoners listed in the
VOA TCL provided in Exhibit C (Volatiles).

6.6.2.2 Capillary Col umms

6.6.2.2.1 M ni mum [ ength 30 mx 0.53 nm | D VOCOL (SuReIco) or equi val ent
fused silica wi debore capillary colum with 3 umfilm
t hi ckness.

6.6.2.2.2 M ni mum [ ength 30 mx 0.53 nmID DB-624 (J & WScientific) or
equi val ent tused silica w debore capillary colum with 3 um
fil mthickness.

6.6.2.2.3 M ni mum l ength 30 mx 0.53 nmID AT-624 (Al ltech) or equival ent
fused silica wi debore capillary colum wth 3 umfilm
t hi ckness.

6.6.2.2.4 M ni mum [ ength 30 mx 0.53 nmID HP-624 (Hew ett-Packard) or
equi val ent tused silica w debore capillary colum with 3 um
fil mthickness.

6.6.2.2.5 M ni mum [ ength 30 mx 0.53 nm I D RTx-624 (Restek) or equival ent
fused silica wi debore capillary colum with 3 umfilm
t hi ckness.

6.6.2.2.6 M ni mum [ ength 30 mx 0.53 nm | D BPX-624 (SCGE) or equival ent
fused silica wi debore capillary colum with 3 umfilm
t hi ckness.

6.6.2.2.7 M ni mum [ ength 30 mx 0.53 nmID CP-Si| 13CB (Chronpack) or
equi val ent tused silica w debore capillary colum wth 3 um
fil mthickness.

6.6.3 The Contractor may choose to use an alternate capillary col um.

However, the alternate capillary colum selected nust nmeet all the
gghhgd tgchnlcal acceptance criteria established in the SOV and
ibit E.

. The GC col unm nust not introduce contani nants which interfere

with identification and quantitation of the conmpounds listed in
Exhi bit C (Volatiles).

D- 10/ VOA OREAP-01.0
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Exhibit D Volatires -- Section 6
Equi pnrent and Supplies

. The GC col um nust be able to accept concentrations up to the
hi gh poi nt standard of each target conmpound w t hout becom ng
over | oaded.

. The GC col um nust provi de equal or better resolution of the
target conpounds than the columms |isted above.

. The alternate GC col umm nust be used for the entire analysis,
|nclud|nE the MDL study, initial and continuing calibration, and
all blank, QC sanple and all sanple analyses. If a new alternate
G&C columm is chosen after the initial study has been
conpl eted, then the MDL SFUdY nmust be reanal yzed using that
alternate colum. Analytical results generated using any )
alternate trap nust neet all technical acceptance criteria |listed
in the SOWand the CRQLs listed in Exhibit C (Volatiles).

The alternate GC colum nust be designed to optimnm ze performance.
Fol | ow manufacturer's instructions for the use of its product.
Bef ore use of any colum, other than the ones specified in

6.2.2, the Contractor nust neet the criteria listed in 6.6.3.
Once this has been denonstrated, the Contractor nust docunent the
col um used (brand name, |length, dianmeter, and filmthickness) in
each SDG Narrative

Manuf act urer provi ded technical information concerning the )
performance characteristics of the GC colum must be I'ncluded in
th? MDL Study data package to support the use of the alternate
col um.

The carrier gas for routine GO/ M5 applications is helium The purge
gas can be either heliumor nitrogen. H gh purity gases nust be used
to ensure a contam nant free GC/ system Al carrier gas lines
nmust be constructed from stainl ess steel or copper tubing.
hbn-poIYtetrafluoroethylene (PTFE) thread seal ants or flow
controllers with rubber conponents are not to be used.

Mass Spectroneter - nust be capable of scanning from35 to 300 anu
everK 1 second or less utilizing 70 volts (nomnal) el ectron energy
in the electron inpact ionization node, and producing a mass spectrum
which neets all the instrunment Rerfornance acceptance criteria when
50 ng of BFB is injected through the gas chromatograph inlet. The
instrument conditions required for the acquisition of the BFB nmass
spectrumare given in Section 9.0. The nmust have the capability
to be tuned using manufacturers specifications for perfluoro-tri-n-
but yl am ne

The M5 scan rate should allow acquisition of at |east five spectra
whil e a sanpl e conpound elutes fromthe GC. The purge and trap
GO/ M5 system nmust be in a room whose atnosphere is denonstrated to
be free of all potential contam nants which will interfere with

t he anal ysi s. he instrument nust be vented to the outside of the
facility or to a trapping systemwhich prevents the rel ease of
contami nants into the instrunment room

GC/Ms interface - any gas chronatagraﬁh to mass spectroneter
interface that produces the data wnhich neet the technical acceptance
criteria established in the SONand Exhibit E. Gas chromatograph to
mass spectroneter interfaces constructed of all-glass or glass-lined
materials are recommended. d ass can be deactivated by silanizing
wi t h di chl or odi et hyl si | ane.

Data system - a conputer system nust be interfaced to the mass
spectronmeter that allows the continuous acquisition and storage, on
machi ne-readabl e nedia, of all nass spectra obtained throughout the
duration of the chromatographic progE?n1 The conputer nust have
software that allows searching any M5 data file for ions of a
specified mass and plotting such Ion abundances versus tine or scan
nunber. This type of plot is defined as an Extracted |lon Current
Profile (EICP).  Software nust al so be available that allows

integrating the abundance in any ElICP between specified time or scan
nunmber limts. Also, for the non-target conpounds, software nust be
avai l abl e that allows for the conparison of sanple spectra agai nst
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reference library spectra. The NI ST/EPA/NIH (May 1992 rel ease or
nost recent rel ease) and/or Wley (1991 rel ease or nost recent

el ease), or equival ent mass spectral library shall be used as the
reference library. The nost recent release of the reference library
nmust be utilized. The data system nust be caPabIe of flagging al
data files that have been edited manually by | aboratory personne
since every manual edit nust be flagged on the quantitation reports.

6.6.8 Magnetic tape storage device - nust be capable of recording data and
must be suitable for long-term off-line storage.
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REAGENTS AND STANDARDS
Reagent s

Reagent water - defined as water in which no interferant, target or
non-target conpound is observed at or above the CRQL of the conpounds
of interest. eagent water may be generated bg paSSInP tap water
through a carbon Tilter bed contai ning about 453 g (1 b? of
activated carbon (Cal gon Corp., Filtrasorb-300 or equivalent).

21 A water purification system (MIIipore Super-Q or equival ent) may
be used to generate reagent water.

.2 Reagent water may al so be prepared by boiling water for 15

m nut es. Subsequentl¥, whi | e maintai ning the tenperature at 90°C,
bubbl e a contaminant-free inert gas through the water for one
hour. While still hot, transfer the water to a narrow nouth
screwcap bottle and seal with a Teflon-lined septum and cap

Met hanol - pesticide quality or equival ent

Dow Cor ni ng anti-foam ng agent 1510 enul si on 10% acti ve,
approxi mately one drop per 5 ms of sanple, or equivalent.

St andar ds
St andar ds Docunent ati on

The Contractor must provide all standards to be used with this
contract. These standards may be used only after they have been
certified according to the procedure described in Exhibit E. The
Contractor nust be able to verify that the standards are certified by
produci ng the manufacturer's certificates and/or generating the
docunent ati on as described in Exhibit E. Mnufacturer's certificates
of analysis nust be retained by the Contractor for the termof the
contract. The documentation may be requested during an on-site audit.

St ock Standard Sol uti ons

21 Stock standard solutions may be purchased or may be prepared in
met hanol from pure reference materials.

.2 Prepare stock standard sol utions by placing about 9.8 m of

met hanol into a 10 m ground- gl ass stopPered vol unetric flask.
Al'low the flask to stand, unstoppered, tor about 10 minutes, or
until all alcohol-wetted surfaces have dried. Wigh the flask to
the nearest 0.1 ng.

Add the assayed reference material as described bel ow

. 3.1 If the conpound is a liquid, using a 100 pl syringe, )

i medi ately add two or nore drops of assayed reference nateri al
to the flask, then reweigh. The liquid nust fall directly into
t he al cohol without contacting the neck of the flask.

.3.2 If the conpound is a gas at roomtenperature, fill a5 mn

val ved gas-tight syringe with the reference standard to the 5
m mark. Lower the needle to 5 nm above the nethanol neniscus.
Slowy introduce the reference standard above the surface of
the Itquid. The gas will rapidly dissolve in the nethanol

.3.3 The procedure in Section 7.2.2.3.2 may al so be acconplished by
using a lecture bottle equipped with a Hami|lton Lecture Bottle
SePtunw(#86600). Attach Teflon tublnﬁ to the side-armrelief
val ve and direct a gentle streamof the reference standard into
t he net hanol neniscus.

.3.4 Rewei gh, dilute to volune, stopper, then mx by inverting the
flask several times. For non-gaseous conpounds, calcul ate the
concentration in mcrograns per mcroliter fromthe net gain in
wei ght. \Wen conpound purity is assayed to be 97.0 percent or
greater, the weight naK be used wi thout correction to calculate
the concentration of the stock standard. |If the conmpound
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7.2.4.3

7.2.4.4

Burity is assa%ed to be less than 97.0 percent, the weight nust
e corrected en pa!culatlnP the concentration of the stock

solution. (See Exhibit E Analytical Standards Requirenents).

For gaseous conpounds, cal culate the concentration in )

m crograns per mcroliter, using the ldeal Gas Law, taking into
account the tenperature and pressure conditions within the

| aboratory.

Prepare fresh stock standards every two nonths for gases or for
reactive conpounds such as styrene. All other stock standards
for non-gaseous/non-reactive purgeabl e compounds nust be

repl aced six nonths after the preparation date (or the date
opened for purchased stock standards). The stock standards
nmust be replaced sooner if the standard has denonstrated signs
of degradation or evaporation

Secondary Dilution Standards

LBing stock standard sol utions, prepare secondary dilution
standards in nethanol that contaln the conpounds of interest,
either singly or mxed together. Secondary dilution standard

sol utions should be prepared at concentrations that can be easily
diluted to prepare working standard sol utions.

Prepare fresh secondary dilution standards for gases and for
reactive conpounds such as styrene every nonth, or sooner, if
standard has degraded or evaporated. Secondary dilution standards
for the other purgeabl e conpounds nust be replaced six nonths
after the pregaratlon date (or the date opened for purchased
standards) . he standards nust be replaced sooner If the standard
has denonstrated signs of degradation or evaporation.

Wor ki ng St andar ds

System Moni t ori ng Conpound (SMC) Spi ki ng Sol ution

Prepare a system nonitoring conpound spi king sol ution containing
1, 2-Di chl or oet hane-d4 and 1, 2-Di chl orobenzene-d4 in nethanol at a
concentration of 25 pg/m. Add 10 pl of this spiking solution
into 5 nl of sanple, sanple extract, blank, QC sanple or ICV
calibration standard for a concentration of 50 pg/L. Prepare
fresh spi king solution weekly, or sooner if the solution has
degraded or evapor at ed.

Matri x Spi ki ng Sol ution

PrePare a matrix spiking solution in methanol that contains the
fol | owi ng conmpounds at a concentration of 25 pg/m: Vinyl
chloride, Trichloroethene, 1,2-Dichloroethane, Carbon
tetrachl ori de, Benzene, 1,2-Dichloropropane, Bronmoform 1,1, 2-

Tri chl or oet hane, cis-1, 3-Di chl oropropene, Tetrachl oroet hene, 1, 2-
Di br onoet hane, 2-Hexanone, Tetrahydrofuran and 1, 4-

Di chl or obenzene. Matrix spike/matrix spi ke duplicate sanples are
prepared and anal yzed as described in Section 12.2 at a
concentration of 50 pg/L. Prepare fresh spiking solution every
nmont h, or sooner if the solution has degraded or evaporated.

Internal Standard Spiking Sol ution

Prepare an internal standard spiking solution containing )

fl uor obenzene and chl orobenzene-d5 I'n nethanol at a concentration
of 25 pg/nL for each internal standard. Add 10 pL of this
internal standard spiking solution into 5 nL of sanple, sanple
extract, blank, QC sanple or calibration standard for a
concentration of 50 pg/L. Prepare fresh spiking solution weekly,
or sooner if the solution has degraded or evaporated.

I nstrument Performance Check Sol ution - 4-Bronofl uorobenzene (BFB)
Prepare either a 25 ng/ L or 50 ng/pL solution of BFB in nethanol

Introduce 50 ng of BFB into the GC either by purging a spiked 5 m
al i quot of reagent water or by direct injection. Prepare fresh

D- 14/ VOA OREAP-01.0



7.2.4.5

7.2.4.6

7.2.4.7
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7.2.4.7.4

7.2.4.7.4.1
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BFB sol uti on weekly, or sooner if the solution has degraded or
evapor at ed.

Calibration Standard Sol uti on

Prepare a calibration standard sol ution containing all of the
purgeabl e target conmpounds in methanol. The reconmended
concentration of the target conpounds is 100 pg/ mi.

Tet rahydrof uran and 1, 4-di oxane have hi gher ngLs_and shoul d be
prepared at 2 and 5 tinmes greater |evels, respectively, than the
ot her target conmpounds. Up to two separate standard m xes nmay be
prepared by the contractor but all standards mnmust neet acceptance
criteria set forth by the SON Prepare fresh calibration standard
sol utions weekly, or sooner if solutions have degraded or
evapor at ed.

Initial Calibration Verification Standard Sol ution

Prepare an initial calibration verification standard sol ution of
all the purgeable target conpounds in nethanol at the same
concentration specified for the Calibration Standard Sol ution
described in Section 7.2.4.5. The standard nust be prepared from
a source/supgller ot her than the source of the intial calibration
standards. repare fresh an initial calibration verification
standard solution each tinme an initial calibration is prepared and
anal yzed.

Initial Calibration, Initial Calibration Verification and
Conti nui ng Calibration Standards

itial Calibration Standards - Prepare five aqueous initial
libration standard solutions containing all of the purgeable
arget conpounds and system nonitoring conpounds, except 1,4-

i oxane and tetrahydrofuran, at 10, 20, 50, 100, 200 upg/L
evels. The concentrations of tetrahydrofuran and 1, 4-di oxane
n the intial calibration curve should be 2 and 5 tines )
greater, respectively, than the other target compounds. It is
required that all three xylene isonmers (o-, m, and p-xylene)
be present in the calibration standards at concentrati ons of
each isonmer equal to that of the other target conpounds (i.e.
10, 20, 50, 100 and 200 “ﬂ/L)' S|n1larlﬁ, the cis and trans

i soners of 1, 2-dichloroethene nust both be present in the
standards at concentrations of each isonmer equal to that of the
ot her target conpounds.

In
ca
ta
d
!
i

Initial Calibration Verification Standard - Prepare_an aqueous
initial calibration verification standard (Section 7.2.4.6),
containing all of the purgeable target conpounds and system
nmoni t ori ng conpounds at the m dpoint |evel of the calibration
curve (50 Fg/L for all target conpounds; except for
tetrahydrofuran at 100 pg/L and 1, 4-di oxane at 250 pg/L).

Continuing Calibration Standard - The midpoint calibration
standard I's the continuing calibration standard. The
concentration of the continuing calibration standard nust be at
50 pg/L for all target conpounds; except for tetrahydrofuran at
100 pg/L and 1, 4-di oxane at 250 pg/L.

Aqueous calibration standards may be prepared in a volunetric
flask or in the syringe used to inject the standard into the
pur gi ng devi ce.

Volunetric flask - add an appropriate volune of the 100
uP[nL calibration standard solution (Section 7.2.4.5) to an
aliquot of reagent water in a volunetric flask. Use a

m crosyringe and rapldly i nject the al cohol standard into

t he expanded area of the filled volunetric flask. Renpve
the needl e as quickly as possible after injection. Bring to
volune. Mx by inverting the flask three tines onl

Di scard the contents contained in the head of the flask.

Syringe - renove the plunger froma 5 nL "Luerl ock” syringe.
Pour reagent water into the syringe barrel to just short of
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overflowi ng. Replace the syringe plunger and conpress the
water. Invert the syringe, open the syringe valve and vent
any residual air. Adjust the water volume to 5 nL m nus the
amount of calibration standard to be added. Wthdraw the

pl unger slightly and add an appropriate vol ume of working
calibration standard solution (Section 7.2.4.5) through the
val ve bore of the syringe. Close the valve and invert three
tinmes.

7.2.4.7.4.3 The met hanol contained in each of the aqueous calibration

~N O~

. 2.5

.3

.3.1

. 3.2

.3.3

. 3.4

standards must not exceed 1.0 percent by vol une.
Ampul at ed Standard Extracts

St andard sol utions purchased froma chem cal supply house as

anpul ated extracts in glass vials may be retained for 2 years from
the manufacturer's preparation date, unless the manufacturer
reconmends a shorter tine period. Standard solutions prepared by the
Contractor which are imredi ately anpulated in glass vials may be
retained for 2 years fromthe Contractor's preparati on date. Upon
breaklnﬁ the glass seal, the expiration tines listed in Sections
7.2.2 through 7.3 will apply. he Contractor is responsible for
assuring that the integrity of the standards has not degraded by

foll owi ng proper storage procedures (see Section 7.3).

St orage of Standard Sol utions

Store the stock standards in Teflon-seal ed screwcap bottles with
Ferﬁ headspace at -10 °Cto -20 °C, and protect the standards from
i ght.

Store secondary dilution standards in Tefl on-sealed screw cap bottles
with mniml headspace at -10 °Cto -20 °C, and protect the standards
fromlight. The secondary dilution standards nust be checked
frequently for signs of degradation or evaporation, especially just
prior to preparing working standards fromthem

Aqueous wor ki ng standards may be stored for up to 24 hours if held in
Tef | on-seal ed screm#caP vials wth zero headspace at 4 °C (*¥2 °Q).
Protect the standards fromlight. |If not so stored, they nust be

di scarded after one hour unless they are set up to be purged b{ an
aut osanpl er. \Wen using an autosanpler, the standards may be kept
for up to 12 hours in purge tubes connected via the autosanpler to
the purge and trap device.

Pur geabl e standards nust be stored separately from ot her standards.
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SAMPLE COLLECTI ON, PRESERVATI ON AND STORAGE
Sanmpl e Coll ection and Preservation

Wat er sanples nust be collected in Plass_containers having a tota
volume of at least 40 M with a Teflon-lined septum and an open top
Screw cap.

The soil sanple containers required will depend on the purge-and-trap
systemto be enployed and the level of analysis. Soil sanples may be
coll ected in prewei ghed glass containers, or Encore™ sanplers or
equi val ent .

For sanples received in containers other than glass, the Contractor
shal | contact the RSCC to ascertain the proper procedure for
subsanpling fromthe sanpl e container

For collection of water sanples, the container nust be filled by the

sanpler in such a manner that no air bubbles pass through the sanple

as the container is being filled. The vial is sealed by the sanpler

so that no air bubbles are entrapped init. Two vials are filled and
subm tted for analysis.

.1 If one water sanple vial has an air bubble and the other does not,
then use the other vial for analysis.

.2 If both vials have air bubbles, then analyze the sanple vial which
has fewer and/or snaller air bubbles.

.3 If both vials have air bubbles greater than pea-size, then the
Contractor shall contact the RSCC to ascertal n whether or not the
sanpl e shoul d be anal yzed.

.4 For all sanples that contain air bubbles, regardl ess of size, the
Contractor shall note the problem the EPA sanple nunber, the EPA
sanpl e tag nunber for the affected sanples and any regi ona
instructions in the SDG Narrati ve.

Water sanples are preserved to a pHof 2 at the tinme of collection
Wat er sanpl es not anenable to preservation with acid will not be
acidified by the sanpler. This fact will be noted on the chain of
custody formincluded with the sanple shipnent. These unpreserved
sanpl es nust be anal yzed within four days of validated tine of sanple
receipt.

Soil sanples will be submitted in either Encore™ sanplers or vials.
If Encore™ sanplers are provided the shipnent will consist of three
sanpl ers and one vial. he three sanplers are for volatile analysis
and the vial is for percent noisture determ nation. The three

sanpl ers nust be prepared, two sanplers are for aqueous/sodi um

bi sul fate preservation, one sanpler is for nethanol preservation and
the vial is for percent noisture determnation. |f sanples are
provided in vials, tw vials will be aqueous/sodium bisul fate
preserved, one vial w |l have nethanol preservation and the fourth
will be for percent noisture determn nation.

For soil sanples collected in Encore™ sanplers the sanples must be
transferred to glass vials within 48 hrs of sanple collection. See
Appendi x B, Section 9.3 Sanple Preparation.

.1 Low soil sanple preparation is provided in Appendix B, Section 9.3.
Low soil sanples are preserved w th sodi um bisul fate.

.2 Mediumsoil sanples are placed in the prewei ghed sanple vial with 10
mL of methanol. The sanple vial, with 10 nL of nmethanol and al
Iabellng, is weighed to the nearest 0.1 g prior to the addition of
sanpl e.

Al'l soil sanples nust be weighed to the nearest 0.1 gmprior to
sanpl e analysis. Al descrepancies, differences between the

| aboratory weight and the field weight, nust imediately be reported
to the Regi onal Sanple Control Coordi nator
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Al'l sanmples nust be iced or refrigerated at 4 °C (2 °C) fromthe
time of collection until analysis.

Procedure for Sample Storage

The sanpl es nust be protected fromlight and refrigerated at 4 °C (%2
°C) fromthe tinme of receipt until 60 days after delivery of a
reconcil ed, conplete sanple data package to the Agency. ~After 60
days, the sanples nay be disposed of in a manner that conplies with
all applicable regul ati ons.

If sanple storage tenperatures exceed 4°C (*2 °C) and/or sanples are
not light protected, then the Contractor shall contact the RSCC to
ascertain whether or not the sanples should be anal yzed. For al
sanpl es that were not properly refrigerated and/ or |ghtngrotected,
the Contractor shall note the problem the EPA sanple nunpers for the
af fected sanples, and the Regional instructions in the SDG Narrati ve.

The sanpl es nust be stored in an at nosphere denonstrated to be free
of all potential contaminants and in a refrigerator used only for
storage of volatile sanples.

Al'l volatile sanples in an SDG nust be stored together in the sane
refrigerator.

Storage bl anks shall be stored with the sanples contained in an SDG
until all sanples are anal yzed. The stora%g bl ank shall be anal yzed
concurrently with the [ast sanple in the SDG and the results shall be
!ncggﬂeg_lnBthe dat a package per the reporting requirenents contained
in ibit B.

Sanpl es, sanple extracts and standards must be stored separately.

Vol atil e standards nust be stored separately fromsem volatile and
pestici de/ Arocl or standards.

Contract Required Hol ding Tinmes

Anal ysis of water, soil/sedinent/solid and oily sludge sanpl es nust
be conpleted within ten (10) daYs of Validated Tinme of Sanple Receipt
(VTSR). Unpreserved water sanmples nust be anal yzed within four (4)
days of VISR As part of the Agency's QA program the Agency nmay.
provi de Performance Eval uation (PE) sanples which the Contractor is
required to prepare per the instructions provided by the Agency. The
PE sanpl es nust be anal yzed and reported with the SDG with which they
were subm tted.

Al'l soil sanples collected in Encore™ sanpl ers or equival ent nust be
transferred to vials within 48 hrs of sanple collection see pendi x
B, Section 9.3 Sanple Preparation. The tinme and date of sanple
transfer nust be recorded in a | aboratory | ogbook and provided with
the data package. A visual description including the sanple color
approxi mate particle size and/or sanple consistency nust be recorded
in a laboratory | ogbook and provided with the data package.

Al Tow |level soil sanples nust be weighed at the |aboratory prior to
analysis. Al discrepancies nust be inmediately reported to the

Regi onal Sanpl e Control Coordi nator

If nmediumlevel soil sanples are prepared in the field, received at

t he Iaborator% as 5 gns of soil sanples in 10 nL nethanol, the
sanpl es nust be weighed at the | aboratory before sanple analysis. A1l
mL al i quot nust be transferred within 48 hrs of receipt to a GC vial
and stored until analysis. Al discrepancies nust be imediately
reported to the Regi onal Sanple Control Coordi nator

If sanples submtted for volatile analysis have exceeded hol di ng

ti mes and have not yet been anal yzed, then the Contractor shal

contact the RSCC to ascertain whether or not the sanples should be
analyzed. Note that this notification requirenent in no way obviates
the contractual requirenment for the Contractor to anal yze sanples
within holding times. |[If the Contractor is instructed to proceed
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with anal ysis outside holding tines, sanple price may be reduced
dependi ng upon the inpact of the non-conpliance on data usablllty.
For all sanples that exceeded holding tinmes, the Contractor sha
note the problem the EPA sanple nunbers for the affected sanpl es,
and the Regional instructions in the SDG narrati ve.

VOC data reported from sanpl e anal yses whi ch were perforned outside
the contract required holding tinmes for VOC anal ysis shall be subject
to a commensurate reduction In sanple price or zero paynent due to
data rejection dependi ng upon the | npact of the non-conpliance on
data usability.
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9.0 CAL| BRATI ON AND STANDARDI ZATI ON

9.1 I nstrument Operating Conditions

9.1.1
9.1.1.1

9.1.1.2

9.1.1.3

9.1.1. 4

Purge and Trap - Aqueous

The following are the reconmended purge and trap anal ytica
condi tions.

Pur ge Condi ti ons

Pur ge Gas: Hel i um or Nitrogen

Pur ge Ti ne: 11.0 £+ 0.1 minute

Purge Fl ow Rate: 25-40 M/ mnute

Pur ge Tenper at ure: Anmbi ent tenperature for water

medi um | evel soil/sedi ment
sanples (required); 40 °C | ow
| evel soil/sedinment or oily
sl udge sanpl es (required)

Desorb Conditions

Desor b Tenperat ure: 180 °C
Desorb Fl ow Rat e: 15 M/ mnute
Desorb Ti ne: 4.0 £ 0.1 mnute

Trap Reconditioning Conditions

Recondi ti oni ng Tenper at ure: 180 °C

Recondi ti oni ng Ti ne: 7.0 £ 0.1 minute (mninum. A
| onger tinme may be required to
bake contami nation or water
fromthe system

Before initial use, condition the traP overni ght at 180 °C by back
flushing with at least 20 m/mnute flow of inert gas. Do not
vent the trap effluent onto the analytical colum. Prior to daily
use, condition the trap by heating at 180 °C for 10 m nutes while
backfl ushing. The trap nay be vented to the analytical colum

during daily conditioning; however, the columm mnust be run through

the tenperature programprior to the analysis of sanples.

Optimze purge and trap conditions for sensitivity and to mnimze

cross-contam nati on between sanples. Once optim zed, the sane
purge and trap conditions nust be used for the analysis of al
st andards, sanples, QC sanples and bl anks.

A noi sture reduction/water nana?enent system may be used to
i nprove the chromat ographi c per

water. However, the system nust neet all nethod acceptance
criteria established in the SOV and Exhibit E

. The system nust not introduce contam nants which interfere
with identification and quantitation of conmpounds listed in
Exhi bit C (Vol atiles),

. The noi sture reducti on/water nanagenent system nust be used
for all analyses |nplud|nP t he study, initial and
continuing calibration, all blank, QC sanple and sanple
anal yses. The technical acceptance criteria established in
the SOW and Exhi bit E nust be achi eved for these paraneters.

9.1.2 Purge and Trap - Soi

9.1.2.1

The soi l urge and trap conditions are specified in endi x B
Secti on 8?0 8alibratioﬁ and StandardizatPon. Aop
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9.1.3 Gas Chromat ogr aph

9.1.3.1 The followi ng are recommended GC anal yti cal conditions.
Packed colums Must not be used for this methodol ogy
Capillary Columns
Carrier Gas: Hel i um
Fl ow Rat e: 2-6 mM/mnute (colum dependent)
Initial Tenperature: 35 °C
Initial Hold Tine: 3-5(x£0.1) mnutes
Ranp Rate: 8 C°/mnute
Fi nal Tenper at ure: 200 °C
Final Hold Tine: 15 minutes or until three mnutes
after all conpounds |isted in Exhibit
C (Volatiles) elute (required).
9.1.3.2 Optimze GC conditions for analyte separation and sensitivity.
Once optimzed, the sane GC conditions nust be used for the
anal ysis of all standards, blanks, sanples and QC sanpl es.
9.1.3.3 For capillary columms, if the gaseous conpounds chl oronet hane,

br ononet hane, vinyl chloride, and chloroethane fail to exhibit
narrow, synmetrical peak shape, are not separated fromthe sol vent
front, or are not resolved greater than 90.0 percent from each

ot her, then a subanbient oven controller nmust be used, and the
initial tenperature nust be |less than or equal to 10 °C

9.1.4 Mass Spectroneter

The following are the required mass spectroneter anal ytica
condi tions:

El ectron Energy: 70 volts (nom nal)
Mass Range: 35-300 anu
Scan Ti ne: To give at |east 5 scans per peak

not to exceed 2 seconds per scan
for capillary col um.

9.1.5 St andar d/ Sanpl e Anal ysi s

Purge and Trap Set Up

Assenbl e a purge and trap device that neets the specifications
in Section 6.4. Set up and condition the device as described
in Section 9.1.1.

Connect the purge and trap device to the gas chronatograph
The gas chromat ograph nmust be operated using tenperature and
glgm%rate paraneters equivalent to those established in Section

Adj ust the purge gas #heliun) flowrate to 25-40 nml/mnute
Variations fromthis flow rate may be necessary to achieve
better purging and collection efficiencies for some conpounds,
particul arl'y chl oromet hane and bronof orm

Sanpl e Introduction and Purging

Renove the plunger froma 5 m syringe and attach a cl osed
a%rlnge val ve. CPen t he aqueous sanple or standard bottle

ich has been allowed to cone to anmpi ent tenperature, and
carefully pour the sanple into the syringe barrel to just short
of overflowi ng. Replace the syrlnge pl unger and conpress the
sanple. Qpen the syringe valve and vent any residual air while
adjustlng the sanple volume to 5 m. This process of taking an
al 1 quot estrp¥s the validity of the aqueous sanple for future
analysis so, if there is only one VOA vial, the anal yst nust
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fill a second syringe at this time to protect against possible
| oss of sanple integrity. This second sanple is naintained
only until such tine as the analyst has determned that the
first sanple has been anal yzed properly. Filling one 5 m
syringe woul d all ow the use of only one syringe. If an

anal ysis is needed fromthe second 5 ml syringe, it nust be
performed within 24 hours. Care nust al so be taken to_Prevent
air fromleaking into the syringe. Soil/sedinment or oily

sl udge matrices are prepared simlarly as described in Sections
10.1.4, 10.1.5 or 10.1.6, respectively.

Add 10 pl _of the system nonitoring conpound spiking sol ution
(Section 7.2.4.1) and 10 pl of the internal standard spiking
sol ution (Section 7.2.4.3# t hrough the val ve bore of the
syringe, then close the valve. NOTE: The system nonitoring
conpound and internal standard conpound sol utions are not added
to the GC/ M5 instrument performance check solution and only the
internal standard solution is added to the initial calibration
standards. The system nonitoring conpounds and internal
standards may be i xed and added as a single spiking solution
The addition of 10 pl of the system nonitoring conpound and 10
pl of internal standard spiking solution to 5 m of sanple is
equi val ent to a concentration of 50 ug/L of each system
nmoni t ori ng conpound and i nternal standard.

Attach the syringe-syringe valve assenbly to the syringe val ve
on the purglnﬁ devi ce. 8ﬁen the syringe valves and inject the
sanpl e 1 nto the purgi ng chanber.

Cl ose both val ves and purge the sanple for 11.0 + 0.1 m nutes
at anbi ent tenperature.

Sanpl e Desorption

At the conclusion of the purge tine, attach the trap to the
chromat ogr aph, adjust the device to the desorb node, and begin
the gas chromat ographi c tenperature program Concurrently,
introduce the trapped materials to the gas chromatographic

col um bK_rapldIy heating the trap to 180 °C while

backfl ushing the trap with an inert gas between 20 and 60

M /mnute for four mnutes.

VWiile the trap is being desorbed into the gas chromatograph
enptg the purgi ng champer. Wash the chanmber with a mnini num of
t wo m flushes of reagent water to avoid carryover of target
conpounds. For sanples containing |arge amunts of water-
soluble materials, suspended solids, high-boiling conpounds, or
hlgh_purgeable levels, it may be necessar% to wash out the
purging device with a detergent solution between anal yses,
Ebggg It with distilled water, and then dry it in an oven at

Trap Reconditioni ng

After desorbing the sanple for four mnutes, recondition the
trap bg returning the purge and trap device to the purge node.
Wait 15 seconds, then close the syringe valve on the purging
device to begin gas flow through the trap. The trap
tenperature should be maintained at 180 °C. Trap tenperatures
up to 220 °C may be enpl oyed. However, the higher tenperature
w Il shorten the useful |i1fe of the trap. After approxi mately
seven mnutes, turn off the trap heater and open the syrlnﬁe
valve to stop the gas flow through the trap. Wen cool, the
trap is ready for the next sanple.

9.2 GO/ M5 I nstrunent Performance Check (Tuning) and |on Abundance

9.2.1
9.2.1.1

Sunmmary of GO/ M5 I nstrunment Performance Check

The Mass Spectroneter nust be initially tuned to neet the
manuf acturer's specifications, using a suitable calibrant such as
perfluoro-tri-n-butylam ne (PFTBA) or perfl uorokerosene (PFK).
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The mass calibration and resolution of the GC/ M5 system are
verified bg the anal ysis of the instrunent perfornmance check
solution (Section 7.2.4.4). Prior to the analysis of any sanples,
i ncl udi ng QC sanpl es, blanks, or calibration standards, the
Contractor mnust establish that the GO M5 system neets the nass
spectral ion abundance criteria for the instrument perfornmance
check sol ution containing BFB

If the technical acceptance criteria for GO M Instrunent
Per f ormance Checks are not net, then the contractor nust stop and
correct the problem before continuing the anal ytical sequence.

Frequency of GO/ M5 I nstrunent Perfornmance Check

The instrument performance check sol ution nust be anal yzed once at

t he begi nning of each 12-hour peri od, durln? whi ch sanpl es or
standards are to be analyzed. The twelve (12) hour tinme period for
GC/ M5 i nstrunment performance check (BFB), standards calibration
(initial or continuing calibration crlterla?, bl ank, QC sanple and
sanpl e anaI%S|s begi ns at the nonent of analysis of the BFB anal ysis
that the | aboratory submts as docunentation of a conpliant GC

i nstrunment performance check. The tinme period ends arter twelve (12)
hours have el apsed according to the system cl ock

Procedure for GO/ M5 I nstrunent Performance Check

The anal ysis of the GO M instrunent performance check sol ution
may be perfornmed as foll ows:

. As an ingection of 50 ng of BFB solution into the GO M5 as per
Section 7.2.4.4.

. By adding 50 ng of BFB solution to 5 nL of reagent water and
anal yzing the resulting solution as an environnental sanple

(see Section 9.1.4). E: Internal standard or system
noni toring conpound sol utions are not added to the BFB
anal ysi s.

The GC/' M5 instrunent performance check sol ution nust be anal yzed
al one without calibration standards. BFB key ion abundances are

%Ob arid to established i on abundance criteria for BFB outlined in
able 1.
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Techni cal Acceptance Criteria for GO M Instrunment Performance Check

The mass spectrum of BFB nust be acquired in the follow ng manner.
Three scans (the Peak apex scan and the scans i medi ately
Brecedlng and fol lowi ng the apex) are acquired and averaged. )
ackground subtraction is required, and nust be acconplished using
a single scan no nore than 20 scans RFIOF to the elution of BFB
Do not background subtract part of the BFB peak

The anal ysis of the GO M5 instrunment performance check sol ution
must neet the ion abundance criteria given in Table 1

Al'l subsequent standards, sanples, QC sanples, and bl anks
associated with a BFB anal ysis nust use identical mass
spectroneter instrument conditions.

Corrective Action for GO/ MS I nstrunment Performance Check

If the BFB technical acceptance criteria are not net, retune the
GC/ M5 system (Section 9.2.1). If the GO M system cannot be
retuned, then it may al so be necessary to clean the ion source or
take other corrective actions to achieve the GC M5 | nstrunent

Per f ormance check technical acceptance criteria.

BFB t echni cal acceptance criteria nust be net before any
standards, sanples, including QC sanples or required bl anks are
anal yzed. Any sanples, QC sanples or required bl anks anal yzed
when” GC/ M5 I nstrunent Perfornance check technical acceptance
criteria have not been nmet will require reanalysis at no
additional cost to the Agency. Reanalyses nust be perfornmed
within contract required holding tinmes and nust neet all technical
acceptance criteria.

Sanpl e anal yses reported with a non-conpliant GO M5 | nstrunent
Pertormance Check shall receive a conmensurate reduction in sanple
price or zero paynment due to data rejection dependi ng upon the

I npact of the non-conpliance on data useability.

9.3 Initial Calibration

Summary of Initial Calibration

Prior to the analysis of sanples, QC sanples, required bl anks, and
after the GO M5 instrunent perfornmance check solution criteria
have been met, each GC/ M5 system nust be calibrated at five
concentrations to determne instrunent sensitivity and the
linearity of GC/ M5 response for the purgeable target conpounds.

If the technical acceptance criteria for initial calibration are
not net, then the Contractor mnust stop and correct the problem
bef ore continuing the anal ytical sequence.

Frequency of Initial Calibration

Each GC/ M5 system nust be calibrated upon award of the contract,
whenever the Contractor takes corrective action which may change
or affect the initial calibration criteria (e.g., ion source
cleaning or repair, colum replacenent, etc.), or if the
continuing callilbration technical acceptance criteria have not been
met .

If time remains in the 12-hour tine period after neeting the
techni cal acceptance criteria for the GC/ M5 i nstrument perfornmance
check and initiral calibration, sanples may be analyzed. It is not
necessary to analyze a continuing calibration standard if the
initial calibration standard that is the sane concentration as the
continuing calibration standard neets the continuing calibration

t echni cal acceptance criteria. A nethod blank is required.

Quantify all sanple and quality control sanple results, such as

i nternal standard area response change and retention tinme shift,
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against the initial calibration standard that is the sane
concentration as the continuing calibration standard.

9.3.3 Procedure for Initial Calibration

9.3.3.1

9.3.3.2

9.3. 4 Cal
9.3.4.1

9.3.4.2

9.3.4.3

9.3.4.4

Add 10 pl of the internal standard solution (Section 7.2.4.3) to
each of the five aqueous calibration standard sol uti ons prepared
as described in section 7.2.4.7.1, The system nonitoring
conFounds are included in the calibration standard sol utions.
Anal yze each calibration standard according to Section 9.1.4.

Separate initial and continuing calibrations nust be perforned for
wat er sanples and | ow soil sanples. Extracts of nediumleve

soi |l /sedinent or oily sludge sanples nay be anal yzed using the
calibrations for water sanples.

culations for Initial Calibration

Cal cul ate the relative response factor (RRF) for each volatile
target and system nonitoring conpound using Equation 1. The
primary characteristic ions used for quantitation of target
conpounds, s%stenwnnnltorlng conpounds and i nternal standards are
l[isted in Table 2 and Table 4. Assign each target conpound, and
system nonitoring conpound to an internal standard according to
Table 3. If an interference prevents the use of a primary 1on for
a given target conpound or internal standard, use a secondary ion
l[isted in Table 2 or 4. NOTE: Unless otherwi se stated, the area
response of the primary characteristic ion is the quantitation
ion. |If a secondary ion is used for quantitation in a sanple the
initial and continuing calibration standards nust al so be
cal cul ated using the secondary ion

EQ 1
RRF = A& X (%S
Ai 5 Cx
Wer e,
A, = Area of the characteristic ion (EICP) for the conmpound to
be neasured (see Table 2) o
As = Area of the characteristic ion (EICP) for the specific
i nternal standard (see Tables 3 and 4)
Cs = Concentration of the internal standard
C. = Concentration of the compound to be neasured

Calculating the relative response factor (RRF) of the xylenes
re3U|res special attention. On capillary columms, the mxylene
and p-xylene isonmers coelute. Therefore, quantitation of tota
xyIFnes shal |l be based on the RRF for o-xylene which does not
coel ute

Al'l other isoneric conpounds such as cis/trans-1, 2-dichl oroethene
and the di chl orobenzenes nust be resol ved chronat ographical |y and
reported as separate conpounds wi th uni que RRFs.

The nean rel ative response factor (RRF) nust be cal culated for al
conmpounds usi ng Equation 2.

EQ 2
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= the nean of n val ues,
RF, = each individual value used to cal cul ate the nean,
n = the total nunber of val ues.

Calculate the % Rel ati ve Standard Devi ati on (%RSD) of the RRF
val ues over the working range of the curve using Equation 3.

EQ 3

%RSD - St andard Devi ation 100

RRF

Wer e, n
Y (RF, - RRR)?
i=1

St andard Devi ation =
(n-1)

Techni cal Acceptance Criteria for Initial Calibration

Al initial calibration standards nust be anal yzed at the
concentration | evels described in Section 7.2.4.7.1, and at the
frequency described in Section 9.3.2 on a GC/ M5 system neeting the
GO/ M5 I nstrunent Performance Check technical acceptance criteria.

The rel ative response factor (RRF) at each calibration )
concentration for each purgeable target and system nonitoring
conpound nust be greater than or equal to the conmpound' s mni
accept abl e response factor listed in Table 5.

mum

The %RSD for each target or system nonitoring conpound nust be
| ess than or equal to the conpound' s maxi mum accept abl e %RSD
listed in Table 5.

Up to two congounds may fall outside the criteria listed in
Sections 9.3.5.2 and 9.3.5.3 and still neet the m ni mumresponse
factor and YRSD requirenments. However, these conpounds nust have
a mnimum RRF greater than or equal to 0.010, and the %<SD nust be
| ess than or equal to 40.0 percent.

Excl uding those ions in the solvent front and the conbi ned xyl enes
200 pg/L standard, no quantitation ion may saturate the detector
Fol | ow the manufacturer's instrument operating nmanual to determ ne
how saturation is indicated for your instrunent.

Corrective Action for Initial Calibration

If the initial calibration technical acceptance criteria are not
nmet, inspect the entire analytical systemfor problens. It may be
necessary to clean the ion source, change the columm, service the
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purge and trap device or take other corrective actions to achieve
the technical acceptance criteria.

Initial calibration technical acceptance criteria nmust be net
before any sanples or required bl anks are anal yzed. Any sanpl es,
C sampl es or required blanks anal yzed when the initial
calibration technical acceptance criteria have not been met wll
require reanalysis at no additional cost to the Agency. )
Reanal yses nust be perfornmed within contract required hol di ng
times and nmust neet all sanple technical acceptance criteria.

Sanpl e anal yses reﬁorted with a non-conpliant initial calibratio
after reanalysis shall receive a conmensurate reduction in sanpl
price or zero paynent due to data rejection depending upon the

I npact of the non-conpliance on data usability.

n
e

Initial Calibration Verification

4.1 Sunmmary of Initial Calibration Verification

Prior to the analysis of sanples, QC sanples, required bl anks and
after the GO/ M5 i nstrunent perfornmance check solution criteria and
initial calibration technical criteria have been nmet, the initial
calibration nust be verified with a separate source standard.

If the technical acceptance criteria for the initial calibration
verification are not net, then the Contractor nust stop and
correct the problem before continuing the anal ytical sequence.

4.2 Frequency of Initial Calibration Verification

A second source verification of the initial calibration curve nust
be perfornmed by the Contractor upon award of the contract,
whenever an initial calibration is performed and whenever the
Contractor takes corrective action which may change or affect the
initial calibration criteria (e.g., ion source cleaning or repair,
col um repl acenent, etc.).

Procedure for Initial Calibration Verification

3.1

.3.2
Cal

1

4.2
EQ 4

Anal yze the initial calibration verification standard prepared in
gegthon 7.2.4.6 follow ng the sanple anal ysis procedure in Section

The initial calibration verification standard nust be anal yzed
using the sanme conditions established for the initial calibration
There will be separate calibration verification data for the

heat ed and the unheated purge anal yses.

culations for Initial Calibration Verification

Cal culate the rel ative response factor (RRF) for each volatile
target and system nonitoring conmpound using Equation 1

Cal cul ate the percent difference between the initial calibration
verification standard relative response factor and the nost recent
initial calibration nean relative response factor for each

pur geabl e target and system nonitoring conpound using Equation 4.

oDi ff erence = c L x 100

Wher e,
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RRF., = Relative response factor frominitial calibration
verification standard.

RRF, = Mean relative response factor fromthe nost recent
initial calibration neeting technical acceptance
criteria.

Note: The initial calibration verification results nust be
reported on an appropriate formand nust be included in the data
package with the associated initial calibration data.

Techni cal Acceptance Criteria for the Initial Calibration
Verification

The initial calibration verification standard nmust be anal yzed at
the concentration |evel described in Section 7.2.4.7.2, and at the
frequency described in Section 9.4.2 on a GO/ M5 system neeting the
GC/ M5 I nstrument Performance check and initial calibration
techni cal acceptance criteria.

The rel ative response factor (RRF) for each purgeable target and
system noni toring conpound nust be greater than or equal to the
conmpounds' s m ni mum accept abl e response factor listed in Table 5.

The rel ative response factor percent difference (%) for each
pur geabl e target and system nonitoring conpound nust be | ess than
or equal to + 30.0 percent.

Up to two conpounds may fail the requirenents listed in Sections
9.4.5.2 and 9.4.5.3 and still neet the mninmumrelative response
factor criteria and percent difference criteria. However, these
conpounds nust have a mininumrel ative response factor greater.
than or equal to 0.010 and the percent difference nust be within
t he inclusive range of + 40.0 percent.

Excl udi ng those ions in the solvent front, no quantitation ion nmay
saturate the detector. Consult the manufacturer's instrunent
operating manual to determ ne how saturation is indicated for your
i nstrument .

Corrective Action for Initial Calibration Verification

If the initial calibration verification technical acceptance
criteria are not nmet, reanalyze and check the initial calibration
verification standard follow ng Sections 9.4.3 and 9.4.4. If the
reanal ysis nmeets the technical acceptance criteria established in
Section 9.4.5, then proceed with sanple anal ysis.

If the reanalysis still does not neet the technical acceptance
criteria, examne the preparation procedures and cal cul ations
whi ch were used to nmake the initial calibration and initial

calibration verification solutions. |If the procedures or )
cal cul ati ons were incorrect, correct the calculations and verify
the technical acceptance criteria. |t nmay be necessary to take

other corrective actions to achieve the initial calibration
techni cal acceptance criteria.

Initial calibration verification technical acceptance criteria
must be net before any sanples, QC sanples, or required blanks are
anal yzed. AnK continuing calibrations, sanples, QC sanple or
requi red bl anks anal yzed when the initial calibration verification
techni cal acceptance criteria have not been nmet nust be reanal yzed
at no additional cost to the Agency. Reanalyses nust be perforned
within contract required holding tinmes and nust neet all sanple
techni cal acceptance criteria.

Sanpl e results reported with a non-conpliant initial calibration
verification standard after reanalysis shall receive a
conmmensurate reduction in sanple price or zero paynment due to data
rejgp}!on dependi ng upon the 1 npact of the non-conpliance on data
usability.
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Conti nui ng Calibration

Sunmary of Continuing Calibration

Prior to the analﬁsis of sanples and required bl anks and after
GC/ M5 I nstrument Performance check, initial calibration and
initial calibration verification technical acceptance criteria
have been net, each GC/ M5 system nust be routinely checked bK
anal yzing a continuing calibration standard containing all the
purgeabl e target and system nonitoring conpounds to ensure that
the instrunent continues to neet the Instrunment sensitivity and
the stability of the md point response requirenents of the SON

If the technical acceptance criteria for continuing calibrations
are not met, then the contractor nust stop and correct the problem
before continuing the anal ytical sequence.

Frequency of Continuing Calibration

A check of the calibration curve nust be perfornmed once every 12
hours (see Section 9.2.2 for the definition of the 12-hour tine

period). If tine remains in the 12-hour tine period after neeting
the initial calibration technical acceptance criteria, sanples may
be analyzed. It is not necessary to analyze a continuing

calibration standard if the initial calibration standard that is
the sane concentration as the continuing calibration standard
meets the continuing calibration technical acceptance criteria. A
met hod bl ank is required. 8pantify all sanple results against the
initial calibration standard that is the sane concentration as the
continuing calibration standard (50 pg/L for all the TCL and SMCs
except 100 pg/L for tetrahydrofuran and 250 pg/L for 1, 4-di oxane).

If tinme does not remain in the 12-hour period beginning with the
anal ysis of the GO/ MS instrument performance check sol ution, a new
anal ysis of the GC/ M5 instrunment performance check sol ution nust
be nade. If the reanalysis neets the ion abundance criteria for
BFB, then a continuing calibration standard may be anal yzed.

Procedure for Continuing Calibration

Ca

Anal yze the continuing calibration standard prepared in Section
7.2.4.7.3 according to Section 9.1.4.

NOTE: Separate initial and continuinP cal i brati ons nust be
performed for water sanples and | ow [evel soil/sedi nent sanples
(unheat ed purge vs. heated Purge). Extracts of nediumleve

soi | /sedi nent or waste sanples may be anal yzed using the
calibrations for water sanples.

cul ations for Continuing Calibration

Cal culate the rel ative response factor (RRF) for each target and
system noni tori ng conmpound usi ng Equation 1

Cal cul ate the percent difference between the continuing =
calibration relative response factor and the nost recent initial
calibration nmean relative response factor for each purgeable
target and system nonitoring conpound using Equation 4. Note: If
t he m dpoint standard of the initial calibration is used as the
daily standard then these continuing calibration cal cul ati ons mnust
be performed and reported on a Form VI I1/VQA

Techni cal Acceptance Criteria for Continuing Calibration

The continuing calibration standard nust be anal yzed at the
frequency described in Section 9.4.2 on a GO M5 system neeting the
GC/ M5 I nstrunment Performance Check, initial calibration and
initial calibration verification technical acceptance criteria.

The rel ative response factor (RRF) for each purgeable target and

system noni toring conpound nmust be greater than or equal to the
conmpound' s m ni num accept abl e response factor listed in Table 5.
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The rel ative response factor percent difference (%) for each
pur geabl e tarﬂet and system nonitoring conpound nust be | ess than
or equal to the compounds maxi num acceptable % listed in Table 5.

Up to two conpounds may fail the requirenents listed in Sections
9.4.5.2 and 9.4.5.3 and still neet the mninmumrelative response
factor criteria and percent difference criteria. However, these
conpounds nust have a mininumrel ative response factor greater.
than or equal to 0.010 and the percent difference nust be within
t he inclusive range of #40.0 percent.

Excl udi ng those ions in the solvent front, no quantitation ion nmay
saturate the detector. Consult the manufacturer's instrunent
operating nmanual to determ ne how saturation is indicated for your
i nstrument .
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Corrective Action for Continuing Calibration

If the continuing calibration technical acceptance criteria are
not net, recalibrate the GC/ M5 instrunment according to Section
9.3.3. It may be necessary to clean the ion source, change the
col um or take other corrective actions to achieve the continuing
calibration technical acceptance criteria.

Conti nuing calibration technical acceptance criteria nust be net
before any sanples, QC sanples, or required blanks are anal yzed.
Any sanpl es, QC sanples or required bl anks anal yzed when
contan|ng calibration technical acceptance criteria have not been
net nust be reanal yzed no additional cost to the AgencK. )

Reanal yses must be perfornmed within contract required hol di ng
times and nmust neet all sanple technical acceptance criteria.

Sanpl e anal yses reported with a non-conpliant continuing
calibration after reanalysis shall receive a conmmensurate
reduction in sanﬁle_prlce or zero paynent due to data rejection
dependi ng upon the inpact of the non-conpliance on data usability.
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10.0 PROCEDURE
10.1 Sanple Preparation

10.1.1 If insufficient sanple weight/volume (less than 90% of the required
wei ght/volune) is received to performthe anal yses, the Contractor
shal'l contact the RSCC for instructions. The Region will either
re3U|re that sanpl e anal yses not be perfornmed or will require that a
reduced vol une be used for the sanple analysis. Changes in the
sanpl e anal ysi s nust be preaEBroved by the Region. The Contractor
shal | docunent the problem A sanpl e nunbers for the affected
sanpl es, and the Regi onal instructions (|nclud|ngbsanp!e
wei ght/vol unme prepared and anal yzed) in the SDG Narrati ve.

10.1.2 If multiphase sanples (e.g., two-phase |liquid sanple, oily
sl udge/ sandy soil sanple) are received by the Contractor, then the
Contractor shall notity the RSCC that a mnulti phase sanpl e has been
received. |If all phases of the sanple are anenable to analysis, the
Regi on may require the Contractor to do one of the foll ow ng:

. M x the sanple and anal yze an aliquot fromthe honogeni zed
sanmpl e.

. Separate the ghases_of the sanpl e and anal yze each phase
separately. SCC wi | | provide EPA sanpl e nunbers for the
addi ti onal phases, if required.

. Separate the phases of the sanple and anal yze one or nore of the
phases, but not all of the phases. RSCC wi || provide EPA sanple
nunbers for the additional phases, if required.

. Do not analyze the sanple.
10.1.2.1 If all of the phases are not amenable to anal ysi

s
scope of the nEthod?, then the Region may require
to do one of the foll ow ng:

i.e., outside
he Contract or

(
t

. Separate the phases and anal yze the phase(s) that are anenable
to analysis. RSCC will provide EPA sanple nunbers for the
addi ti onal phases, if required.

. Do not anal yze the sanple.

10.1.2.2 No ot her changes in the analyses will be pernmitted. The
Contractor shall docunment the groblen1 t he EPA sanpl e nunbers for
Rge affected sanples, and the Regional instructions in the SDG
rrative.

10.1.3 Aqueous Sanpl es
10.1.3.1 pH Determ nati on (Aqueous Sanpl es)

Once the sanple aliquots have been taken fromthe VOA vial, the pH
of the aqueous sanple nust be determ ned. The purpose of the pH
determination is to ensure that all VOA sanples were acidified in
the field. Test the pH by placing one or two drops of sanple on

t he pH paper (do not add pH paEer to the vial). Record the pH of
each sanple and report on the Form I/ VOA.

10.1.3.2 Al water sanples nust be allowed to warmto anbient tenperature
bef ore anal ysi s.

10.1.3.3 Prior to the analysis of sanples, establish the appropriate Burge
and trap GC/ M5 operating conditions, as outlined in Section 9.1,
anal yze the GC/ i nstrument performance check solution (9.2), and
calibrate the GO/ M5 system according to Sections 9.3 through 9.5.
Thi s shoul d be done_Prlor to the preparation of the sanple to
avoid |l oss of volatiles fromstandards and sanpl e.

10.1.3.4 If tine remains in the 12-hour period (as described in Section

9.3.2), sanples may be anal yzed w thout analysis of a continuing
cal i brati on standard.
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If tine does not remain in the 12-hour period since the injection
of the GO/ M5 instrunment performance check solution, both the GO M
i nstrument performance check sol ution(section 9.2) and the
continuing calibration standard (section 9.5L nmust be reanal yzed
and nmust neet technical acceptance criteria before sanple analysis
may begi n.

Prior to sanple analysis and after initial and/or continuing
calibration technical acceptance criteria have been nmet, the GO M
system nust be denonstrated to be free of contam nation by the
anal ysis of instrunent and nethod bl anks as specified in Sections
12.1.2 and 12.1.3. Al technical acceptance criteria for blank
anal yses defined in Section 12.1.4 nust be nmet before proceeding
wi t h” sanpl e anal yses.

énﬁlzze a 5 m aliquot of the aqueous sanple according to Section

If foaming is noted at the onset of Purging, t hen the
Contractor shall stop the sanple analysis and contact the RSCC
to obtain instructions. The Region may instruct the contractor
to do one of the foll ow ng:

. Add an antifoam ng agent to the sanple and anal yze a net hod
bl ank that has been spiked with the sanme anount of
antifoam ng agent that was added to the sanple.

. Do not anal yze the sanple.

. Anal yze the sanmple at a specified dilution

No ot her changes in the analyses will be pernmitted. The
Contractor shall docunent the ﬁroblenl t he EPA sanpl e nunbers
for the affected sanples and the Regional instructions in the
SDG Narrative

Proceed with Data Anal ysis and Cal cul ati ons as described in
Section 11.0. Al sanple technical acceptance criteria (Section
11.4) rmust be nmet before sanple results are reported.

Percent ©Mi sture Determ nation

Prior to initiating sanﬁle anal ysis, determne the sanple's
percent noisture. Wigh 5 - 10 g of the soil/sedinent/solid into
a tared crucible and dry overnight or for at least 12 hours in an
oven at 105 °C. Al low the sanple to cool in a desiccator before
rewei ghing. Calculate the percent noisture using the equation
bel ow. Concentrations of individual conpounds wll be reported
relative to the dry weight of soil/sedinent/solid.

EQ 5
g of wet sanple - g of dry sanple

x 100
g of wet sanple

If solid matrix sanpl es contain percent noisture greater than or
equal to 70 percent (> 70 %, a larger volunme of sanple nust be
anal yzed to achieve the dry weight %RgLs listed in Exhibit C. The
equation for calculating the increased sanple wei ght when percent
nmoi sture is equal to or greater than 70 percent is given bel ow

EQ 6

%YDi St ur e

Sanpl e Wi ght = 5.0
anpi e velg g 100

+ 5 g
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If a sufficient sanple weight/volunme has not been provided by the
sanpler to analyze an increased portion of sanple, then the
Contractor shall contact the RSCC to ascertain whether the or not
the sanpl e shoul d be anal yzed. For all sanples that do not neet
the percent moisture requirenment, the Contractor shall note the
problem the EPA sanple nunbers for the affected sanples, the %
Rglsture and sanpl e wei ght prepared and anal yzed in the SDG
rrative.

If it is not possible to increase the sanple size, contact the
RSCC for direction. The Region may require that the sanple not be
anal yzed or anot her nethod of analysis may be required.

| f percent noisture is determined to be > 90 percent, then the
Contractor must contact the RSCC for directions. The Regi on may
request that the sanples not be anal yzed or another nethod of
anal ysis may be required.

The Contractor must determ ne whether a soil/sedinment/solid sanple
shoul d be anal yzed by the [ow or nediumnethod. It is the
responsibility of the Contractor to analyze the sanple at the
correct |evel.

Four apProaches may be taken to determ ne whether the |low | evel or
nmedi um | evel nethod nust be fol | owed.

. Assunme the sanple is |low | evel and analyze a 5 g sanple or
adj usted sanpl e wei ght determ ned above.

. Use an in-house | aboratory screening_Procedure. Thi s )
procedure nmust be documented and avail able for review during
on-site |l aboratory evaluation or when requested by the Region

. Use the X factor calculated fromthe hexadecane screen )
(Appendi x A) to determ ne the appropriate nmethod for anal ysis.

. The field sanpler may indicate the | evel on the chain-of-
custody submitted with the sanpl es.

Note: The screening data nust be provided in the sanple data
package. The data nust be clearly |abeled with the EPA sanple
nunber, reference standard concentrati on and anmount injected to
justify the |l evel of analysis perforned.

the on columm concentration of any TCL conpound exceeds the
tial calibration range fromthe analysis of a |low |level sanple
g) the nmedium |l evel nethod nust be used.

| f
i ni
(5

Low Level Soil/ Sedinment/Solid Sanpl es

The |l ow | evel soil/sedinment/solid nethod is based on a heated
purge of a soil/sedinment/solid sanple mxed with reagent water
contai ni ng the system nonitoring conpounds and the interna
standards. Analyze all QC sanples, blanks and standards under the
same conditions as the sanples.

Use 5 granms or 5 g dry wei ght equival ent of sanple, or your in-
house screenlnP procedure or use the X Factor (Appendix A) to
determ ne the l'evel for sanple anal ysis.

Not e: The sanpl e wei ght can be a fixed wei ght which cannot be
altered. The soil sanples may be submitted in glass vials with
preservative or in Encore™ sanplers or equivalent.

Prior to the analysis of sanples, establish the appropriate Burge
and trap GC/ M5 operating conditions, as outlined in Section 9.1,
anal yze the GC/ i nstrument performance check solution (9.2), and
calibrate the GO/ M5 system according to Sections 9.3 through 9.5.
This shoul d be done_Prlor to the preparation of the sanple to
avoid |l oss of volatiles fromstandards and sanple. The |ow | evel
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soil instrunmentation and procedures nust be used for calibration
and quantitation of the low |l evel soil sanples.

Prior to sanple analysis and after calibration technical
acceptance criteria have been net, the GC/ M5 system nust be
denonstrated to be free of contamnation by the analysis of

i nstrument and net hod bl anks as specified in Section 12.1.2 and
12.1.3. Al technical acceptance criteria for blank anal yses
defined in Section 12.1.4 nmust be met before proceeding with
sanpl e anal yses.

Refer to Appendix B, Section 9.0 for the |ow soil sanple
pr ocedur e.

The sample (for volatile organics) is defined as the entire
contents of the sanple container. Use a calibrated top |oading
bal ance. Note and record the actual weight to the nearest 0.1 g
in the sanple preparation |og sheet and on the Form I -VOA.

Add the spiked reagent water (Section 10.1.4.13) to the purge
devi ce and anal yze the sanple on the purge and trap system

NOTE: The steps in Sections 10.1.4.13 and 10.1. 4. 14 above nust be
performed rapidly to avoid | oss of volatile organics. These steps
nmust be perfornmed in a | aboratory free of solvent funes.

Heat the sanple to 40 °C (£ 1 °C) for 1.5 minutes and purge the
sanmple for 11.0 + 0.1 m nutes.

grgcieg wi th sanple analysis as outlined in Section 9.1.4.3 and

Medi um Level Soil/ Sedinment/ Solid Sanpl es

The medium | evel soil/sedinment/solid nethod is based on extracting

the soil/sedinent/solid sanple with nmethanol. An aliquot of the
nmet hanol extract is added to reagent water containing the system
noni tori ng conpounds and the internal standards. The reagent

wat er COﬂtaInIOﬁ t he nethanol extract is purged at anbient

t enperat ure. en using the screening nmethod in ABpendlx A al

fanples m%tg an X Factor > 1.0 shoul d be analyzed by the nmedi um
evel nethod.

Prior to the analysis of sanples, establish the appropriate Burge
and trap GC/ M5 operating conditions, as outlined 1n Section 9.1,
anal yze the GC/ i nstrument performance check solution (9.2), and
calibrate the GO/ M5 system according to Sections 9.3 through 9.5.
Thi s shoul d be done prior to the addition of the methanol extract
to reagent water. Because the nethanol extract and reagent water
m xture is purged at anbient tenperature, the GO/ M5 instrunment
erformance check, initial calibration, and cont|UU|nP calibration
or water sanples may be used for anal yses of medium [evel
soi | / sedi nent/solid sanpl e extracts.

The sanple is defined as the entire contents of the sanple
container. Do not discard anY supernatant liquids. The vial may
be prepared in the field but [aboratory preparation may be )
required if Encore™ sanplers or equival ent are used for sanpling.
Approximately 5.0 g of sanple is added to a tared 15 nL vial. Use
a top | oading bal ance. Note and record the actual weight to the
nearest 0.1 g. The sanple weight will be provided on the vial if
the field sanpler has prepared the sanples in the field. But the
| aboratory nust al so ME|% the sanple vials and i mmedi ately report
all discrepacies to the Regional Sanple Control Coordinator

Qui ckly add 10 nL of nethanol to the vial. Cap and shake gently
by hand for 2 mnutes.

NOTE: The step n Sections 10.1.5.3 and 10.1.5.4 nust be
I
r

S i
performed rapidly to avoid | oss of volatile organics. These steps
nmust be perfornmed in a | aboratory free of solvent funes.
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Let the solution settle. Then, using a disposable pipette,
transfer approximately 1 nL of extract into a GC vial for storage.
The remai nder may be discarded. The 1 nL extract may be stored in
the dark at 4 °C (£ 2 °C) prior to the analysis.

If the sanples are PrePared in the field than the | aboratory nust
shake the vial gently for 2 mnutes and transfer a 1 nL aliquot
into a GCvial for storage within 24 hrs. of sanple receipt.

Tabl e 6 can be used to determ ne the volune of nethanol extract to
add to the 5 nL of reagent water for analysis. |f the hexadecane
screen procedure (Appendix A) was followed, use the estinated
concentration (Option A) or the X Factor (Option B) to determne
the appropriate volume. Qherwi se, estimate the concentration
range of the sanple fromthe |low | evel analysis or fromthe in-
house screening procedure to determ ne the appropriate vol une.

To prepare the spi ked reagent water for soil/sedi nent sanples,
renove the plunger froma 5 nL "Luerl ok” type syr!nﬂe equi pped
with a syringe valve and fill until overflow ng with reagent

wat er . epl ace the plunger and conpress the water. Vent trapped
air through the syringe valve and adjust the volunme to 4.9 niL.
Pul | the plunger back to 5 nL to allow volume for the addition of
sanpl e extract and standards. Add 10 uL of system nonitoring
conpound spi ki ng solution (Section 7.2.4.1) and 10 pL of the

i nternal standard solution (Section 7.2.4.3). Also add the vol une
of met hanol extract determned in Section 10.1.5.7 and a vol ume of
clean nethanol to total 100 pL (excluding nethanol in system

nmoni toring/internal standard sol utions).

Attach the syringe-syringe valve assenbly to the syringe valve on
the purge device. Open the syringe valve and inject the
wat er / met hanol sanple into the purgi ng chanber.

Proceed with the GO M analysis as outlined in Section 9. 1.

O ly Sludge Sanples

2

O ly sludge sanples are reported on a wet weight (as is) basis.

The oily sludge nethod is based on extracting the sludge with
met hanol or, I'f the sludge sanple is soluble in nethanol, diluting
the sludge in nmethanol. An aliquot of the methanol extract or

diluent 1's then added to 5 nlL reagent water containing the system
noni tori ng conpounds and the internal standards. The reagent
wat er containing the nethanol extract or diluent is purged at

anbi ent tenperature.

Prior to the analysis of sanples, establish the appropriate Burge
and trap GC/ M5 operating conditions, as outlined in Section 9.1,
anal yze the GC/ i nstrument performance check solution (9.2), and
calibrate the GO/ M5 system according to Sections 9.3 through 9.5.
Thi s should be done prior to the addition of the nethanol extract
diluent) to reagent water. Because the nethanol extract
di luent) and reagent water mxture is purged at anbient )
tenperature, the instrument performance check, initial calibration
and continuing calibration for water sanples may be used for
anal yses of olly sludge extracts and dil uents.

O ly Sludge Sanple Size
Non-sol uble G ly Sludge

The sanple (for volatile organics) is defined as the entire
contents of the sanple container. Do not discard any )
supernatant liquids. Mx the contents of the sanﬁle cont ai ner
with a narrow netal spatula. Wigh 5 g (wet weight) of oily
waste that is not soluble in nethanol Into a tared 15 niL vi al
Use a calibrated top | oading bal ance. Note and record the
actual weight to the nearest 0.1 g.

Soluble G ly Sludge
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The sanple (for volatile organics) is defined as the entire
contents of the sanple container. Do not discard any )
supernatant liquids. Mx the contents of the sanﬁle cont ai ner
with a narrow nmetal spatula. Wigh 1 g (wet wei %{ of oily
waste that is soluble in nethanol into a tared 1 vial. ~Use
a calibrated top | oading bal ance. Note and record the actua
wei ght to the nearest 0.1 g.

.5 Quickly add 10 nmL of nmethanol to the vial. Cap and shake gently

by hand for 2 mnutes.

.6 NOTE: The steps in Sections 10.1.6.3 and 10.1.6.4 nust be
t

performed rapidly to avoid | oss of volatile organics. These steps
nmust be perfornmed in a | aboratory free of solvent funes.

.7 Let the solution settle. Then, using a di sposabl e pipette,

transfer agRrOX|nately 1 nL of extract/diluent into a GC vial for
storage. The renminder nmay be discarded. The 1 nL )
extract/diluent nmust be stored in the dark at 4 °C (x 2 °C) prior
to anal ysis.

.8 Renove the plunger froma 5 nL "Luerl ok" type syrinﬁe equi pped

with a sz;inge valve and fill until overflow ng with reagent

wat er . epl ace the plunger and conpress the water. Vent trapped
air through the syringe valve and adjust the volunme to 4.9 niL.
Pull the plunger back to 5 nL to allow volune for the addition of
sanpl e and standards. Add 10 L of system nonitoring conmpound
spi king solution (Section 7.2.4.1) and 10 pL of the Interna
standard solution (Section 7.2.4.3). Add 100 pl of the nethano
extract/diluent (Section 10.1.6.7).

Note: For highly contani nated sanpl es, secondary dilutions may be
necessary. For each analysis, the sanple volune plus clean
nmet hanol added to 5 ml of reagent water rnmust total 100 pL

.9 Attach the syringe-syringe valve assenbly to the syringe val ve on

the purge device. Open the syringe valve and inject the
wat er / met hanol sanple into the purgi ng chanber.

.10 Proceed with the GO M5 analysis as outlined in Section 9.1.4.3

and 9.1.4. 4
Sanpl e Dil utions

21 For medium | evel soil/sedinment/solid anal yses and oiI¥ABIud e

anal yses, the purgeabl e organics screening procedure pendi x A),
if used, will show the approxi mate concentrati ons of major sanple
conponents. If a dilution of the sanple was indicated, this
dilution shall be nade just prior to GO M5 anal¥3|s of the sanple.
Al'l steps in the dilution procedure nust be perfornmed w thout

del ays until the point at which the diluted sanple is in a gas
tight syringe.

.2 If the on-colum concentration of any target conpound in any

sanpl e saturates the detector, a new aliquot of that sanple nust
be diluted and purged. Guidance in performng dilutions and
exceptions to this requirenment are given in Sections 10.1.7.3

t hrough 10.1.7.9.

.3 Use the results of the original analysis to determ ne an

approximate dilution factor required to get the |argest target
conmpound peak within the initial calibration range.

.4 The dilution factor chosen shoul d keep the resPonse of the | argest

peak for a target conpound in the upper half of the initial

calibration range of the instrument.

.5 Dilutions fo; wat er sanples are perfornmed in volunetric flasks (10

m. to 100 nL

Note: Dilutions cannot be nade to Low Soil sanples.
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Vol umetric Dilution

every effort to mnim
m nimze potential di

Ion errors.

Sel ect the volunetric flask that will allow for the necessary
dilution. Internediate dilutions nay be necessary for
extrenely large dilutions. However, the Contractor nust make
z
u

n
e the nunber of dilutions in order to
t

Cal cul ate the aPproxinate vol une of reagent water which wll
added to the volunetric flask selected and add slightly |ess
than this quantity of reagent water to the flask.

be

For water sanples, inject the proper aliquot fromthe syringe
prepared in Section 9.1.4.2.1 into the volunetric fl ask.
Aliquots of less than 1 nL increments are prohibited. Dilute
the flask to the mark with reagent water. Cap the flask,
invert, and shake three tines.

Fill a5 nm syringe with the diluted sanple as in Section
9.1.4.2. 1.

If this is an internediate dilution, use it and repeat the
above procedure to achieve |arger dilutions.

Do not subnmit data for nore than two analyses, i.e., the origina
sanpl e and one dilution, or the nost concentrated dilution
anal yzed and one further dilution

For total xylenes, where three isoners are quantified as two
peaks, the calibration of each peak should be considered
seParater, i.e., adiluted analysis is not required for tota

xyl enes unl ess the concentration of the peak representing the
single i soner exceeds 200 pg/L (pg/ kg for solid matrices) or the
peak representing the two co-eluting i sonmers on the GC col um
exceeds 400 pg/L (pg/ kg for solid matrices). Al other isoners
nmust be chromat ographi cally separated. Therefore, each isoneric
peak nust not exceed the upper limt of the initial calibration
range.

The Contractor may receive instructions with the sanpling
paperwor k whi ch grphlblts sanpl e dilutions under aa%
ci rcumst ances. his may be required in instances ere the CRQLs
for nost target conpounds nust be achi eved even though one or nore
target conpounds exceed the calibration range and/or high
concentrations of non-target conpounds are present. In these
cases, if screenlng results indicate that sanple dilution is
required to avoid detector saturation due to target and/or non-
target conpound ions, then the contractor shall contact the RSCC
to ascertain whether or not that sanBIe shoul d be anal yzed at a
dilution. For all sanples affected by this situation, the
Contractor shall note the problem the EPA sanple nunbers affected
by this situation, and the Regional instructions in the SDG
rrative.
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DATA ANALYSI S AND CALCULATI ONS

Qualitative lIdentification

21 Identification of Target Compounds
1.1 The conpounds listed in the Target Conpound List (TCL) in Exhibit

C (Volatiles) shall be identified by an anal yst conpetent in the
interpretation of nmass spectra by conparison of the sanple nass
spectrumto the mass spectrumof a standard of the suspected
target conpound. Two criteria nust be satisfied to verify target
conpound identifications: (1) elution of the sanple conponent at
the sane GC relative retention tinme as the standard conponent, and
(2) correspondence of the sanple conponent and standard conponent
nmass spectra.

1.2 For establishinP correspondence of the GC relative retention tine

(RRT), the sa e conponent RRT nust conpare wthin +0.06
units of the of the standard conponent. For reference, the
standard nust be run in the sane 12-hour tinme period as the
sanple. |If sanples are anal yzed durlng the sanme 12-hour tine
ertod as the initial calibration standards, use the RRT val ues
romthe 50 pg/L standard. |If co-elution of interfering
conponents prohi bits accurate assignnment of the sanpl e conponent
RRT fromthe total ion chromatogram the RRT shoul d be assigned by
using extracted ion current profiles for ions unique to the
conponent of interest.

.1.3 For conparison of standard and sanpl e conponent ness spectra, mass

spectra obtai ned on the Contractor s GC/ are required. Once

obt ai ned, these standard spectra may be used for identification
purposes, only if the Contractor's GC/MS neets the daily GC/ M5

I nstrument performance check technical acceptance criteria. These
standard spectra nust be obtained fromthe run used to obtain

ref erence S.

1.4 The requirenents for qualitative verification by comparison of

mass spectra are as foll ows:

. Al'l ions present in the standard mass spectrumat a relative
intensity greater than 10.0 percent (nost abundant ion in the
spectrum equal s 100. 0 percent) nust be present in the sanple
spectrum

. The relative intensities of ions specified above nust agree
within £ 20.0 percent between the standard and sanpl e spectra.
(Exanple: For an ion with an abundance of 50.0 percent In the
standard spectrum the correseondlng sanpl e abundance for that
ion must be between 30.0 and 70.0 percent).

. lons greater than 10.0 percent in the sanple spectrum but not
present in the standard spectrum nust be consi dered and
accounted for by the analyst making the conparison. Al
cpnﬁounds neeting the identification criteria nust be reported
with their spectra. For all conpounds with positive matches
that are detected bel ow the CRQ, report the actual value
followed by a "J", e.g., "3J".

11.1.1.5 I f a conmpound cannot be verified by all of the criteria in

11.1.1.4 but, in the technical judgnment of the mass spectra
interpretation specialist, the identification is correct, then the
Contractor shall report that identification on the Forml )
qualified with an "X". The Contractor nust note this decision in
the SDG Narrative and proceed with quantitation as described in
Section 11. 2.

11.1.2 Identification of Non-Target Conpounds

11.1.2.1 A library search shall be executed for non-target sanple

conponents for the purpose of tentative identification. The
NI ST/ EPA/NIH (May 1992 rel ease or npst recent rel ease) and/or
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Wley (1991 rel ease or nost recent release), or equivalent nmass
spectral library, shall be used.

Up to 10 organi c conpounds of greatest apparent concentration not
l[1sted in Exhibit Cfor the volatile and semivolatile fraction
excl uding the sYsten1nDn|tor|ng conpounds and internal standard
conmpounds, shall be identified tentatively via a forward search of
the NI ST/EPA/NIH (May 1992 rel ease or nost recent rel ease) and/or
Wley (1991 rel ease or nost recent release), or equivalent nass
spectral library. The following are not to be reported: 1)
Substances with responses | ess than 10 percent of the nearest
internal standard free of interferences (as determ ned by

i nspection of the peak areas or helghtL, 2) Substances, which
elute earlier than 30 seconds before the first purgeabl e conpound
listed in Exhibit C (Volatiles) or three mnutes arter elution of
the | ast purgeable conpound listed in Exhibit C &Xolatlles), are
not required to be searched in this fashion, 3%_ arbon di oxi de,
and 4) Semvolatile TCL conpounds listed in Exhibit C. The nmass
spectral interpretation specialist will assign a tentative
identification only after visual conparison of the sanple spectrum
with all the library search spectra.

NOTE: Conputer generated |ibrary search routines must not use
normal i zati ons which woul d m srepresent the |ibrary or unknown
spectra when conpared to each ot her.

Qui delines for making tentative identification:

Rel ative intensities of major ions in the reference spectrum
(ions greater than 10.0 percent of the nost abundant 1 on)
shoul d be present in the sanple spectrum

The relative intensities of the major ions should agree within
+ 20.0 percent of the reference and sanple spectra. (Exanple:
For an 1on with an abundance of 50.0 percent of the reference
spectrum the corresgondlng sanpl e i on abundance must be

bet ween 30.0 and 70.0 percent.)

Mol ecul ar ions present in reference spectrum shoul d be present
in sanpl e spectrum

lons present in the sanple spectrumbut not in the reference
spectrum shoul d be reviewed for possible background
contam nati on or presence of co-eluting conpounds.

lons present in the reference spectrumbut not in the sanple
spectrum shoul d be reviewed for possible subtraction fromthe
sanpl e spectrum because of background contam nation or co-

el uting conpounds. Data systemlibrary reduction prograns can
sonetimes create these di screpancies.

If, in the technical judgnment of the mass spectral interpretation
specialist, no valid tentative identification can be nade, then

t he conpound shoul d be reported as unknown. The nmass spectra
interpretation specialist should give additional classification of
t he unknown conpound, if possible (i.e., unknown aromatic, unknown

hydr ocar bon, unknown acid type, unknown chl ori nated conRound). I f
probabl e nol ecul ar wei ghts can be distingui shed, then the nass
spectral interpretation specialist should include themon the Form

| VOA-TIC and provide discussion in the SDG Narrative

2 Cal cul ations

2.1
2.1.1

Tar get Conpounds

Tar get conpounds which neet the identification criteria in Section
11.1, shall be quantified by the internal standard nethod using
the equations below The internal standard used shall be that
which is assigned in Table 3. The relative response factor (RRF)
fromthe continuing calibration standard shall be used to

cal cul ate the concentration of that target conpound in the sanple.
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.2.1.2 Wat er
EQ 7
(A) (1) (Df)

Concentration pg/L =
(A (RRF) (V)

Wer e,

A = Area of the characteristic ion (EICP) for the conmpound
to be neasured (see Table 2), o

A = Area of the characteristic 1on (EICP) for the specific
internal standard (see Tables 3 and 4),

Il = Amount of internal standard added in nanograns (ng),

RRF = Rel ative response factor fromthe anbient tenperature
{)/urge of the calibration standard,

V, = ol une of water purged in milliliters gr‘rL), )

D = Dilution factor. The dilution factor for analysis of

wat er sanples for volatiles by this nethod is defined
as the ratio of the nunber of milliliters (rrLf) of water
purged (i.e., V, above) to the nunber of nL of the
original water sanple used for purging. For exanple,

if 2.0 nL of sanple is diluted to nm_ with reagent
water and purged, Df =5 nL/2.0 nL = 2.5 If no
dilution is performed, Df = 1.
11.2.1.3 Low Soi | / Sedi ment / Sol i d
EQ 8
Concentration ug/ Kg (dry wei ght basis) = (AJ (1)
(A ) (RRF) (W) (D)
Wer e,
A, ls, As are as given for water.
RRF = Rel ative response factor fromthe heated purge of the
cal i bration standard,
D = 100 - %ggiosture
W = Wei ght of sanple added to the purge tube, in granms (g),
11.2.1. 4 Medi um Soi | / Sedi ment/ Solid or G ly Sludge
EQ 9

A)(lI,)(V,)(1000) ( Df
Concentration pug/ Kg (Dry wei ght basis) = (A) (1) (V) ) (Df)

(A Q) (RRF) (V) (W) (D
Wer e,
A, ls, As are as given for water. )
RRF = Rel ati ve response factor fromthe anbient tenperature
;])_urge of the calibration standard, ) o
V, = otal volume of the nethanol extract in milliliters

(m), NOTE: This volunme is typically 10 niL, even
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11.2.1.5

11.2.1.6

Hgo%gg 8n|y 1 n is transferred to the vial in Section

V, = Vbiuhe'of the aliquot of the sanple nethanol extract
(i.e., sanple extract not !ncludlng t he met hanol added
to equal 100 pL) in mcroliters (pL) added to reagent
wat er for purging,

W = Wei ght of soil/sedinment/solid or oily sludge extracted,
in grams (g),
D = 100 - % noi sture
100
Df = Dilution factor. The dilution factor for analysis of

soil/sedinent/solid and oily sludge sanpl es for
vol atiles by the nmediumlevel nethod is defined as:

uL concentrated extract + pL clean sol vent
UL concentrated extract used to nake diTution

The dilution factor is equal to 1.0 in all cases other

than those requiring dilution of the sanple nethano

extract (V). Dilution of the extract is required when

the X factor (Section 10.1.5.7) is > 12.5, he factor

g{ 1,008 in the nunerator converts the value of V,; from
to pL.

For water, |low | evel and nmedium | evel soil/sedinent/solid, and

oi ly sludge sanples, xylenes (o-,m and p-isoners) are to be
reported as xylenes (total). Because the m and p-xylene isoners
co-elute on capillary colums, special attention nust be given to
the quantitation of the xylenes. The relative response factor
(RRF) determined in Section 9.4.4 is based on the peak that
represents the single isonmer on the GC col um used, O xylene on
capillary colums. |In quantitating sanple concentrations, use the
areas on both peaks and the RRF from Section 9.4.4. The areas of
the two peaks may be summed, and the concentrati on determ ned, or
t he concentration represented by each of the two peaks naK be
determ ned separately, and then summed. It is required that al
three xylene |Isonmers be present in the initial and continuing
cal i brati on standards.

Al'l other isoners nust be chronatographicalIy_separated. Rel ati ve
response factors nust be determ ned for each isomner.
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Secondary ion quantitation is allowed only when there are sanple
matrix interferences with the primary ion. |If secondary ion
quantitation is EE!forned, docunent the reasons and the EPA sanple
nunbers in the SDG Narrative. A secondary ion cannot be used

unl ess a relative response factor is cal cul ated using that
secondary i on.

The requirenents listed in 11.2.1.9 and 11.2.1.10 apply to al
standards, sanples, QC sanples, and bl anks.

It is expected that situations will arise where the autonated
guantitation procedures in the GO/ M5 software provide )
inappropriate quantitations. This normally occurs when there is
conpound co-elution, baseline noise, or matrix interferences. 1In
these circunstances the Contractor nust perform a manual )
quantitation. Manual quantitations are perforned b¥ i ntegrating
the area of the quantitation ion of the conpound. hi s
integration shall only include the area attributable to the
specific TCL conmpound. The area integrated shall not include
basel i ne background noise. The area Integrated shall not extend
Bast the point where the sides of the peak intersect with the
asel i ne noise. Manual integration is not to be used solely to
meet QC criteria, nor is it to be used as a substitute for
corrective action on the chronatographic system Any instances of
manual integration and the EPA sanple nunbers nmust be docunented
in the SDG Narrative

In all instances where the data systemreport has been edited, or
where manual integration or quantitation has been perforned, the
GC/ M5 oper at or nust |dent|fK such edits or manual procedures by
initialing and dating the changes nade to the report, and the

GC/ M5 operator nust Include the integration scan range on the
report. In addition, a hardcopy printout of the El of the
guantitation ion displaying the manual integration shall be )
included in the raw data. This applies to all conmpounds listed in
Exhibit C (Volatiles), internal standards and system nonitoring
conpounds.

Non- Tar get Conpounds

An estimated concentration for non-target conPounds tentatively
identified shall be determ ned by the internal standard nethod.
For quantitation, the nearest internal standard free of
interferences shall be used.

The formul as for cal cul ating concentrations are the sane as in
Sections 11.2.1.2, 11.2.1.3, and 11.2.1.4. Total area counts gor
Beak hei ghts) fromthe total ion chromatograns are to be used for
oth the conpound to be neasured and the rnternal standard. A
relative response factor (RRF) of one_gl) is to be assunmed. The
resulting concentration shall be qualified as "J" (estinmated, due
to lack of a compound-specific response factor), and "N' )
(presunptive evidence of presence), indicating the quantitative
and qualitative uncertainties associated with this non-target
conponent. An estimated concentration nust be cal cul ated for al
teEtatlver identified conpounds as well as those identified as
unknowns.

CRQ. Cal cul ations
Sanpl e specific CRQLs nust be cal cul ated and reported on VOA Form s

If the adjusted CRQL is less than the CRQL listed in Exhibit C
(Vblatileg), report the CRQL listed in Exhibit C (Volatiles).
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11.2.3.1

11.2.3.2

11.2.3.3

11.2. 4
11.2. 4.1

11.2. 4.2

Wat er
EQ 10
Adjusted _ Contract = Vy Of
CRQL CRQL A
Wer e,
V, and Df are as given in Equation 7
V, = Contract Sanple Volune (5 m)
Low Level Soil/ Sedinent/Solid
EQ 11
Adj usted _ Contract (W)
CRQ- CRQ- (W) (D)

Wher e,

W and D are as given in Equation 8
W = Contract Sanple Weight (5 g)

Medi um Level Soil/ Sediment/Solid or oily sludge

EQ 12
Adjusted _ Contract (W) (V) (V) (D)
R R (V) (V) (V,) (D)
Wher e,
y\tl' D, W, C(\)/ﬁtzrig((j:tDS%re asv%i_ven in Equation 9 )
= npl e ight (4 g, or 1 g for soluble oily

V, = ?:I()H??g%t Soi | Aliquot Volunme fromsoil nethanol extract
V, = %g?rglcz Soi | Met hanol Extract Vol ume (10,000 pl)

System Moni t ori ng Conpound Recoveries

Cal cul ate the concentrations of the system nonitoring conmpounds in
all sanples, blanks, and QC sanples using the sanme equati ons that
fitrlezui)ed for calculating target conpound concentrations (Section

Cal cul ate the recovery of each system nonitori ng conpound in all

sanpl es, bl anks and QC sanpl es usi nﬁ_ Equation 13, bel ow

Determine if the recoveries are within the technical acceptance

(é;lhtg_rlaBllsted in Table 7, and report on FormlIl as specified in
ibit B.

EQ 13
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Concentration (anount) found

x 100
Concentration (anount) spiked

%RRecovery =

Internal Standard Responses and Retention Tinmes

Internal standard responses and retention tines in all sanples,

bl anks and QC sanpl es nust be eval uated during or immediately after
data acqui sition. Conpare sanple internal standard responses and
retention tines to the continuing calibration internal standard
responses and retention tinmes., For sanples analyzed during the sane
12-hour time period as the initial calibration standards, conpare the
i nternal standard responses and retention tinmes against the 50 pg/L
calibration standard. The extracted ion current profile (EICP) of
the internal standards nmust be nonitored and eval uated for eac
sanmpl e, bl ank, and QC sanpl e.

Techni cal Acceptance Criteria for Sanple Analysis

Pet_and non target conpounds in sanples are identified and reported
ow ng procedures defined in Sections 11.1 and 11. 2. SanBIe t echni ca
e reported.

The sanpl es nust be anal yzed on a GC/ M5 system neeting the GC/ M5

i nstrunment performance check, initial calibration, initial
calibration verification and/or continuing calibration technica
acceptance criteria defined in Sections 9.3.5, 9.4.5 and/or 9.5.5,
respectively.

The sanpl es nust be anal yzed or reanal yzed within the contract
requi red holding tinmes defined in Section 8. 3.

The sanpl es nust have associ ated net hod bl anks, storage bl anks and
i nstrument bl anks neeting the bl ank techni cal acceptance criteria
defined in section 12.1.

The percent recovery of each of the system nonitoring conpounds in
%hglsagple nust be within the technical acceptance windows listed in
able 7.

The response for each of the internal standards nust be within the

i ncl usive range of -50.0 percent and +100.0 percent of the EICP area
of the internal standards in the nost recent continuing calibration
analysis or 50 pg/L initial calibration standard, if appropriate.

The retention time shift for each of the internal standards nust be
within £ 0.50 m nutes (30 seconds) between the sanple internal
standard retention tines and the nost recent continuing calibration
standard (or 50 pg/L initial calibration standard) internal standard
retention tines.

The relative retention tine (RRT) of the target conpounds and system
nmoni toring conpounds in a sanple nust be within +0.06 (RRT) units of

its relative retention tinme in the continuing calibration standard or
50 pg/L initial calibration standard, if appropriate.

Excl uding those ions in the solvent front, no ion froma target or
non-target conpound may saturate the detector. hb_tarPet conpound
concentration may exceed the upper limt of the initial calibration
range unless a diluted aliquot of the sanple is also anal yzed
according to the procedures in Section 10.1.7.

The Contractor nust denonstrate that there is no carryover froma
cont am nated sanpl e before data from subsequent anal yses may be
submitted. After a sanple that contains a target conpound at a |evel
exceeding the initial calibration range, the Contractor nust either:
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11.4 Co
11.4.1

11.4.2

11.4.3

11.4. 4

11.4. 4.1

11.4.4.2

. Anal yze an instrunent blank inmmediately after the contam nated
sanple. [If an autosanpler is used, an instrunment blank nust al so
be anal yzed using the same purge inlet that was used for the
contam nated sanple. The instrunment blanks nust neet the
ch?nhgal acceptance criteria for blank analysis (see Section

.1.4), or

. Moni tor the sanple anal yzed i mmedi ately after the contam nated
sanple for all conpounds that were in the contam nated sanpl e and
t hat exceeded the calibration range. The nmaxi mum contam nati on
criteria are as follows: the sanple nust not contain a
concentration above the CRQL for the target conpounds that
exceeded the limts in the contam nated sanple. [|f an auto-
sanmpl er is used, the next sanple analyzed using the same purge
inlet that was used for the contam nated sanpl e al so nmust neet
the maxi mum contami nation criteria. |If the maximumcriteria were
exceeded, then all sanples affected bK the carryover nust be
reanal yzed at no additional cost to the Agency.

rrective Action for Sanple Analysis

Sanpl e techni cal acceptance criteria nust be net before data are
reported. Sanples contami nated fromTaboratory sources or sanple
results which tailed to neet the sanple technical acceptance criteria
must be reanal yzed at no additional cost to the Agency.

Corrective actions for failure to neet GC/ M5 instrument perfornmance
check, initial and continuing calibration and initial calibration
verification nust be conpleted before the analysis of sanples.

Corrective actions for failure to neet blank technical acceptance
criteria nust be net before the anal ysis of any sanpl es.

Corrective actions for system nonitoring conpound recoveries and/or
i nternal standard conpound responses that fail to neet technica
acceptance criteria are defined bel ow

If any of the system nonitoring conpound recoveries and/ or
internal standard conpounds fail to neet technical acceptance
criteria:

. Check all calculations, instrunment |ogs, the systemnonitorin
conpound and internal standard conpound spi king sol utions, an
the instrunent operation. |If the calculations were incorrect,
correct the calculations and verify that the system nonitoring
conmpound recoveries and internal standard conmpound responses
nmeet technical acceptance criteria.

. If the instrunent |ogs indicate that an incorrect anmount of
system noni toring conpound or internal standard compound
spi ki ng sol ution was added, then reanal yze the sanple after
addi ng the correct amount of sxstenwnnnltorlng conpound and
i nternal standard conpound spi ki ng sol utions.

. If the system nonitoring conFound spi king solution or interna
standard conmpound spi ki ng sol ution was inproperly prepared, or
concentration, and/or degradation occurred, then re-prepare
the solutions and reanal yze the sanpl es.

. If the instrunent mal functioned, correct the instrunent
probl em and reanal yze the sanple. |If the instrunent
mal function affected the calibration, recalibrate the
instrument as per Section 9.3, before reanal yzing the sanple.
Verify that the system nonitoring conpound recoveries neet
acceptance criteria.

If the above actions do not correct the problem then the problem
may be due to a sanple nmatrix effect. To deternmine if there was a
matrix effect, take the followi ng corrective action steps:

. Reanal yze the sanple. EXCEPTION: |If system nonitoring )
conmpound recoveries or internal standard conpound responses in
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a sanple used for a matrix spike or matrix spi ke duplicate
were outside the technical acceptance criteria, then it should
be reanalyzed only if system nonitoring conpound recoveries
and internal standard conpound responses net acceptance
criteria in both the matrix spike and matrix spi ke duplicate
anal yses.

. If the system nonitoring conpound recoveries and/or the
i nternal standard conpound responses neet the technica
acceptance criteria in the reanal yzed sanple, then the problem
was within the Contractor's control. The contractor should
nake_everK effort to reanalyze the sanple within the contract
required holding tines. |If the reanalysis was perforned
within holding tines, then submt data only fromthe )
reanal ysis. [If the reanal ysis was perforned outside hol ding
times, then submt both sets of data.

. If the system nonitoring conpound recoveries and/or the
i nternal standard conpound responses fail to neet the
acceptance wi ndows in the reanalysis, then submt data from
bot h analyses. Di stingui sh between the initial analysis and
Egﬁ_geang ysis on all deliverables using the suffixes on
ibit B.

Corrective actions for system nonitoring conpound relative retention
times and/or internal standard conpound retention tines outside
acceptance criteria are defined bel ow

If any of the system nonitoring conpound relative retention timnes
or internal standard conpound retention tinmes are not within their
acceptance criteria defined in Sections 11.3.6 and 11.3.7, check
the 1nstrunent for mal functions. |If the instrument nal functioned,
correct the instrunent problem and reanalyze the sanple. |If the
instrument mal function affected the calibration, recalibrate the

i nstrunment according to Section 9.3, before reanal yzing the

sanpl es.

If the above actions do not correct the problem then the problem
may be due to a sanple nmatrix effect. To deternmine if there was a
matrix effect, take the following corrective action steps:

. Reanal yze the sanple. EXCEPTION: If the system nonitoring
conpounds rel ative retention tinmes or internal standard
conpounds retention tines in a sanple used for a matrix spi ke
or matrix spi ke duplicate were outside the technical )
acceptance criteria, then it should be reanal yzed only if the
system noni toring conpounds and internal standard conpounds
retention tines were within the acceptance criteria in both
the matrix spike and matrix spi ke duplicate anal yses.

. If the system nonitoring conmpounds relative retention tines
and internal standard conpounds retention tinmes are within the
acceptance criteria, then the problemwas within the
Contractor's control. Therefore, submt only data fromthe
reanal ysi s when the sKstenwnDnltorlng conpounds rel ative
retention tines and the internal standard conpounds retention
times are within the acceptance limts. |If the sanple were
reanal yzed outside the contract required holding tines, then
submit both sets of data

. If the system nonitoring conpounds relative retention tines or
the internal standard conpounds retention tines are outside
t he acceﬁtance criteria in the reanal ysis, then submt data
from both anal yses. Distinguish between the initial analysis
EQﬂ_Ehe reanal ysis on all deliverables, using the suffixes in
i bit

If the technical acceptance criteria for GO M instrunent performance
checks, initial and continuing calibration, initial calibration
verification and nethod/instrunment/storage bl anks are not net, then
the contractor nmust stop and correct the probl em before continuing

t he anal yti cal sequence. Any sanples anal yzed when the above
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11.4.7

techni cal acceptance criteria have not been net nust be reanal yzed at
no additional cost to the agency. Reanalysis nust be conpl eted
within the contract required holding tinmes and nust neet al

techni cal acceptance criteria.

Sanpl e anal yses reported with non-conpliant GO Ms i nstrunent
performance check, initial and/or continuing calibration, initial
calibration verification or nmethod/instrunment/storage bl anks shall be
subject to a commensurate reduction in sanple price or zero paynment
due to data rejection, depending upon the i1npact of the non-
conpliance on data usability.
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QUALI TY CONTROL
Bl ank Anal yses

1

Summary -- Sanpl e anal yses nust not proceed until all blank technica
acceptance criteria have been net. here are three different types
of bl anks required by this nethod.

METHOD BLANK - a volunme of a clean reference matrix (reagent water
for water sanples or a purified solid matrix for |ow | evel

soi | /sedinment/solid sanples) that is carried through the entire
anal ytical procedure. |f an anti-foam ng agent is required for
aqueous sanple analysis, the antl-foan1ng agent nust be added to
reagent water and processed as the nethod bl ank for associated
sanpl es. The volunme or weight of the reference matrix nust be
approxi mately equal to the volune or weight of sanples associated
wth the blank. The purpose of a nmethod blank is to determ ne the
| evel s of contamination associated with the processing and

anal ysi s of sanples.

A met hanol blank is the nethod blank for nmediumlevel and oily

sl udge sanpl e analysis. The sanme anount of nethanol that is used
inthe field sanple analysis is added to reagent water for

anal ysi s.

STORACE BLANK - upon receipt of the first sanples in an SDG two
40.0 M screwcap volatile vials with PTFE-faced silicone septa
are filled with reagent water (80 nl total). The vials are stored
with the sanples in the SDG under the sane storage conditions.
The storage blank is analyzed concurrently with the |ast sanple in
the SDG The storage bl ank indi cates whether contam nation may
have occurred during storage of sanples. A storage bl ank nust be
prepared for aqueous and soil sanples.

I NSTRUMENT BLANK - a 5.0 nl aliquot of reagent water that is
carried through the entire analytical procedure. Instrunment
bl anks are anal yzed after a sanple/dilution which contains a
target conpound exceeding the initial calibration range or a non-
tarEet conpound whi ch either saturates the detector or produces a
eak hei ght conparable to the standard | evel peaks. The results
romthe instrument blank analysis indicate whether there is
contam nation froma previous sanple. Instrunment blanks must be
anal yzed to denonstrate that the purge chanber and purge and trap
systemare free of contam nation

Frequency of Bl ank Anal yses

Met hod Bl ank - The nethod bl ank nust be anal yzed at | east once
during every 12-hour tine period on each GO/ system used for

vol atrle analysis (see Section 9.2.2 for the definition of the 12-
hour tine period).

The met hod bl ank nust be anal yzed after the continuin% calibration
and before any sanples, or QC sanples are anal yzed. he met hod

bl ank nust be analyzed after the initial calibration sequence if
sanpl es or QC sanples are anal yzed before the 12-hour period

expl res.

Storage Blank - A mininum of one storage bl ank nust be anal yzed
concurrently with the last sanple in the SDG

Instrunment Bl ank - The Contractor nust denonstrate that there is

no carryover from contami nated sanples before data from subsequent

anal yses may be used. Sanples/dilutions nmay contain target

conpounds at |evels exceedlnP the initial calibration range. An

instrument bl ank nust be analyzed after the sanp!elthatfexceeds
nlet if an

the calibration range, in the sane Purge vessel /i )
autosanpler is used or after a sanple that neets the maxi mum
contami nation criteria noted in Section 11.3.8 nust be anal yzed.
For these purposes, if the instrunent blank neets the technica
acceptance criteria for blank anal yses or the sanple neets the
maxi mum cont am nation criteria, the systemis considered to be
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uncontam nated. If the instrunment blank or sanple does not neet
the criteria (i.e., is considered to be cpntan1natedL, then the
system nust be decontaminated. Until an instrunment blank neets

the bl ank techni cal acceptance criteria or a sanple neets the

maxi mum contam nation criteria described in Section 11.3.8, any
sanpl es anal yzed since the original contam nated sanpl e nust be
reanal yzed at no additional cost to the Agency. NOTE: Only the

i nstrunment bl ank which denonstrates that there was no carryover
fromthe previous sanple or the instrunent blank that denonstrates
that the systemis clean (Section 12.1.4) needs to be reported.

I nstrunment bl anks anaIKzed during the instrument decontam nation
process which exceed the requirenments listed in Section 12.1.4 do
not need to be reported.

Procedure for Bl ank Anal yses

For water sanples, a volatile nmethod blank consists of a 5 ni
vol une of reagent water (Section 7.1.1) spiked with 10 EI of the
system noni tori ng conpound spi king solution (Section 7.2.4.1) and
10 pl of the internal standard spiking solution (Section 7.2.4.3)
and carried through the anal ytical procedure (Section 10.1.3)

For | ow | evel soil/sedinment/solid sanples, a volatile method bl ank
consists of 5 g of a purified solid matrix added to 5 nl of
reagent water that has been spiked with 10 pl of the system
nonitoring conFound spi king solution (Section 7.2.4.1) and 10 gl

of the internal standard spiking solution (Section 7.2.4.3). he
met hod bl ank is then carried through the analytical procedure
using a heated purge as described In Section 10.1. 4.

For medium | evel soil/sedinment/solid sanples, a volatile nethod

bl ank consists of 4 g of a purified solid matrix added to 10 m of
nmet hanol and extracted for two minutes according to the procedure

described in Section 10.1.5. A 100 pL aliquot of the nethanol is

added to 5 m volunme of reagent water and spiked with 10 pl of the
s%stenwnnnltorlng conpound spi ki ng solution (Section 7.2.4.1) and

10 pl of the internal standard spiking solution (Section 7.2.4.3)

and taken through the anal ytical procedure (Section 10.1.5).

For oily sludge (waste) sanples, a volatile nethod bl ank consists

of a 5 nm volune of reagent water (Section 7.1.1) spiked with 10

9I of the system nonitoring conpound spiking solution (Section
.2.4.1) and 10 pl of the iInternal standard Splklnﬁ sol ution

(Section 7.2.4.3) and 100 pl of nethanol carried through the

anal ytical procedure (Section 10.1.6).

Storage/instrunment bl anks consist of a 5 m vol ume of reagent

water, as defined in Sections 12.1.1.2 and 12.1.1.3 spiked with 10

9I of the system nonitoring conpound spiking solution (Section
.2.4,1) and 10 pl of the Internal standard sPlk!ng sol ution
Section 7.2.4.3# and carried through the anal ytical procedure
Section 10.1.3).

For sanpl es reguiring the addition of an anti-foam ng agent
(Section 10.1.3.7), a volatile anti-foam ng blank consists of a 5
m vol une of reagent water (Section 7.1.1), which is spiked with
10 uh of the systenwnnnltorlng conmpound spi ki ng sol ution (Section

7.2.4.1), 10 pyl of the internal standard spi king solution (Section
7.2.4.3), and an equal volunme of anti-foamng agent as the field
sanpl es, and carried through the anal ytical procedure (Section

10.1.3) .

Identif¥ and quantitate target and non-target conpounds in al
Ehagks ol owi ng the procedures outlined in Sections 11.1 and

Techni cal Acceptance Criteria for Blank Anal yses

Al'l bl anks nust be anal yzed on a GC/ M5 system neeting the GC/ M5
i nstrument performance check, initial calibration, initial
calibration verification and continuing calibration technica
acceptance criteria defined in Sections 9.2.4, 9.3.5, 9.4.5 and
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9.5.5. Al blanks nust be anal yzed at the frequency described in
Section 12.1. 2.

The percent recovery of each of the systenwnnnitoring conpounds in
anyT L?nk7nust be within the technical acceptance wi ndows |isted
in Table 7.

The response for each of the internal standards in any bl ank nust
be within the inclusive range of -50.0 percent and +100.0 percent
of the EICP area of the internal standards in the nost recent
continuing calibration analysis or 50 pug/L initial calibration
standard, if appropriate.

The retention time shift for each of the internal standards nust
be within £ 0.50 mnutes (30 seconds) between the bl ank interna
standard retention tines and the nost recent continuing
calibration standard (or 50 pg/L initial calibration standard)
internal standard retention tines.

The relative retention tine (RRT) of the target conpounds and
system noni toring conmpounds in a blank nust be within £0.06 (RRT)
units of its relative retention tinme in the continuing calibration
standard or 50 pg/L initial calibration standard, if appropriate.

The concentration of each target conpound found in

be less than its CRQL listed 1n Exhibit C (Volatile
nmet hyl ene chl ori de which nust be less than 2.5 tine
acetone and 2-butanone, which nust be less than 5t

he bl ank rmust

), except for
Its CRQ, and
nmes the CRQL.

Non-t arget conpounds which are found in the blanks nust not
interfere with target compound identification or quantitation

t
s
S
i

Corrective Action for Blank Anal yses

It is the Contractor's responsibility to ensure that mnethod
interferences caused by the contam nants in solvent, reagents,

| assware, |aboratory air and other sanmple storage and processing
hardware that lead to discrete artifacts and/or el evated baselines
in gas chromatograns be elimnated. |If a Contractor's bl anks
exceed the technical acceptance criteria listed in Section
12.1.4.6, the Contractor must consider the analytical systemto be
out of control. The source of the contam nationh nust be
i nvestigated and appropriate corrective neasures nust be taken and
docunented before any further sanples or QC sanples are anal yzed.

Any nethod bl ank or instrument blank that fails to neet the
techni cal acceptance criteria for blank anal yses nust be

reanal yzed at no additional cost to the Agency. Furthernore, al
sanmpl es, including QC sanples, processed within the 12-hour period
associ ated with a nethod bl ank or instrunment blank that does not
nmeet the technical acceptance criteria for blanks nust al so be
reanal yzed at no additional cost to the Agency.

If the storage bl ank does not neet the technical acceptance
criteria for blank analyses listed in Sections 12.1.4.1 through
12.1.4.5, then correct systenwproblens and reanal yze the storage
bl ank. If the storage blank does not neet the technica

acceptance criteria listed in Section 12.1.4.6, then reanal yze the
storage blank to determ ne whether the contam nation occurred
during storage or during the analysis. |If, upon reanalysis, the
storage bl ank neets the technical acceptance criteria listed in
Sections 12.1.4, then the problemoccurred during the anal ysis and
the reanal yzed storage bl ank results nust be reported. |f upon
reanal ysis, the storage blank did not neet the technica

acceptance criteria lrsted in Section 12.1.4.6, then the probl em
occurred during storage. The |aboratory manager or his/her

desi gnee nust address the Problenwln the SDG Narrative and di scuss
the corrective actions i emented to prevent future occurrences.
Report storage blank results on a FormI| VOA which nust neet al
requi renents in Exhibit B and be included with the data package.

If the technical acceptance criteria for blank anal yses are not
met, then the contractor nmust stop and correct the problem before
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continuing the anal ytical sequence. |[|f sanple analyses are
reported wi th non-conpliant blanks, then the contractor shal
receive a commensurate reduction in sanple price or zero paynent
dependi ng upon the inpact of the non-conpliance on data usability.

12.2 Matrix Spike/ Matrix Spi ke Duplicate (Ms/ MsD)

12.2.1 Sunmary of Ms/ MSD
In order to evaluate the effects of the sanple matrix and to )
determi ne the precision of the nethods used for volatile analysis,
the Agency has prescribed a mxture of volatile target conpounds to
be spiked into two aliquots of a sanple, and analyzed in accordance
wi th the appropriate nethod.

12.2.2 Frequency of Ms/ MsSD

12.

N
N
=

A matrix spike and matrix spi ke duplicate nust be perforned for
each group of sanples of a simlar matrix for the tollow ng,
whi chever is nost frequent:

. Each SDG (not to exceed 20 field sanples), or
. Each matrix within an SDG or

. Eafh)group of samples of a simlar concentration |evel (soils
only).

. EPA may require additional MS/ MSD anal yses, upon Regi ona
request, for which the Contractor wll be paid.

12.2.2.2 As a part of the Agency's QN QC program aqueous equi pnent and/ or
trip blanks (field QO naY_acconpany sol | / sedi nent sanpl es and/ or
water sanples that are delivered to a | aboratory for analysis.
The Contractor shall not perform MS/MSD anal ysis on any of the
designated field QC sanples.

12.2.2.3 The Contractor shall not perform MS/MSD anal ysis on any desi gnat ed
Per f or mance Eval uati on sanpl es.

12.2.2. 4 I f the EPA Regi on designates a sanple to be used as an MS/ MSD,
then that sanple nust be used. |If there is insufficient sanple
vol ume to performan M5/ MSD, then the Contractor shall contact the
RSCC to ascertain an alternate sanple to be used for the MS/ MSD
anal ysis. The EPA sanpl e nunbers, Regional instructions, and date
of contact nust be included in the SDG Narrati ve.

12.2.2.5 If there is insufficient sanple volune in any of the sanples in an
SDG to performan MS/MSD, then the Contractor shall imediately
contact the RSCC to report the problem The Region will either
approve that no M5/MSD is required, or require that a reduced
sanpl e aliquot be used for the unspi ked sanple and Ms/ MsD
anal ysis, or that the unspi ked sanple is analyzed at full vol une
and the M5/ VBD is anal yzed at reduced volune. The RSCC wi | |
notify the Contractor of the resolution. The Contractor shal
docunment the decision in the SDG Narrative.

12.2.2.6 If the Contractor has a question regarding the frequencg, etc., of
tre NF{NBD_analyses for a particular SDG contact the RSCC for
clarification.

12.2.3 Procedure for Preparing MS/ MsD
12.2.3.1 Wat er

To prepare a nmatrix spi ke and matrix spi ke duplicate for water
sanples, add 10 pl of the matrix ngklng solution (Section
7.2.4.2) to each of the two 5 nl aliquots of the sanple chosen for
spi king. Process sanples according to Section 10.1. 3. )

D sregarding any dilutions, this is equivalent to a concentration
of 50 pg/L of each matrix spi ke conmpound.

12.2.3.2 Low Level Soil/Sedinent/Solid Matrices
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To prepare a matrix spi ke and matrix spi ke duplicate for |ow |evel
soi |l /sedinent/solid sanples, add 10 pl of the matrix spiking
solution (Section 7.2.4.2) to the 5 nl of spiked reagent water
added to each of the two aliquots of the soil/sedinent/solid from
t he sanpl e chosen for spiking. Process sanples accordlnP to
Section 10.1.4. The concentration for a 5 g sanple should be
equi valent to 50 pg/ kg of each matrix spi ke conpound.

Not e: The percent solids content nust be used to determine the
appropriate spi ke vol une.

Medi um Level Soil/ Sedinment/Solids Matrices or G ly Sludge

To prepare a natrix spi ke and matrix spi ke duplicate for nedi um
| evel soil/sedinent/solid or oily sludge sanples, add 9 m of
nmet hanol and 1 ml of matrix spike solution to each of two
aliquots of the soil/sedinment/solid or oily sludge sanple
chosen for splkln?. Prepare sanples according to Section )
10.1.5.1 through 10.1.5.6 for nedium|level soil/sedinment/solid
sanpl es or Sections 10.1.6.1 through 10.1.6.7 for oily sludge
sanples. Add a 100 pl aliquot of the nmethanol extract prepared
above to 5 m of reagent water for purging. This results in a
6, 200 pg/ kg concentrati on of each matrix spi ke conpound when
added to a 4 g sanple (25,000 pg/ kg for a 1 g sanple).

Before perform ng an M5/ MsD anal ysis, analyze the sanple used
for M6/ MSD. If the sanple analysis required dilution, the
aliquots for the M5/ MSD can be prepared at the sanme dilution as
the least diluted analysis for which the sanple results will be
reported to the Agency. Sanple dilutions nmust be performed in
accordance with Section 10.1.7. Do not further dilute MS/ MSD
sanples to get either spiked or non-spi ked analytes within

cal 1 bration range.
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12. 2. 4

12.2. 4.1
12.2.4.2

12.2.4.3

12.
12.

12.

12.

12.

12.

12.

12.
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Cal cul ati ons for MS/ MSD

Cal cul ate the concentrations of the matrix spi ke conpounds using
t he sanme equations as used for target conpounds (Section 11.2.1).
Cal cul ate the recovery of each matrix spi ke conpound using the
foll owi ng equati on:

EQ 14

Mat ri x Spi ke Recovery = SSR - SRy 100

SA

Where,

SSR = Spi ked sanpl e result
SR = Sanpl e result

SA = Spi ke added

Calculate the relative percent difference (RPD) of the recoveries
?f|$aCh conmpound in the matrix spike and matrix spi ke duplicate as
ol | ows:

EQ 15
IMBR - MBDR|

%(NBR + MBDR)

RPD = x 100

Wer e, ) )
MSR = Matrix spi ke recovery
MSDR = Matrix spi ke duplicate recovery

The vertical bars in the formula above indicate the absol ute val ue
oflthe di fference, hence the RPD is al ways expressed as a positive
val ue.

Techni cal Acceptance Criteria for Ms/ MsSD

Al M5/ MSDs nust be anaIKzed on a GC/ M5 system neeting the GO/ M5
i nstrument performance check, initial calibration, initial
calibration verification, and continuing calibration technica
acceptance criteria defined in Sections 9.2.4, 9.3.5, 9.4.5 and
9.5.5, respectively.

The MS/ MSDs nust be anal yzed or reanal yzed within the contract
required holding tinme defined in Section 8.3

Al'l MS/ MSDs nust have associ ated net hod bl anks, storage bl anks,
and instrunent Dbl anks neetln? the bl ank techni cal acceptance
criteria defined in Section 12.1.4.

The percent recovery of each of the system nonitoring conmpounds in
theT blNBgs must be within the technical acceptance w ndows |isted
in Table 7.

The response for each of the internal standards in the MS/ MSD nust
be within the inclusive range of -50.0 percent and +100.0 percent
of the EICP area of the internal standards in the nost recent
continuing calibration analysis or 50 pug/L initial calibration
standard, if appropriate.

The retention tinme shift for each of the internal standards in the
M5/ MSD nust be within = 0.50 m nutes (30 seconds) between the

M5/ MBD i nternal standard retention tinmes and the nost recent
continuing calibration standard (or 50 pg/L initial calibration
standard) internal standard retention tines.

The relative retention tine (RRTL of the target conpounds and
system noni tori ng conmpounds in the M5/ MSD must be within £0.06
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(RRTL units of its relative retention tinme in the continuin )
calibration standard or 50 pg/L initial calibration standard, if
appropri ate.

Excl uding those ions in the solvent front, no ion froma target or
non-target conpound may saturate the detector. hb_tarPet conpound
concentration may exceed the upper limt of the initial
calibration range unless a diluted aliquot of the sanple is also
anal yzed according to the procedures in Section 10.1.7.

The technical acceptance criteria for M5/ MSD conmpound recoveries
and RPD are given In Table 8. As these linmts are only advisory,
no further action by the |aboratory is required. However,
frequent failures to neet the [imts for recovery or RPD warrant

i nvestigation by the | aboratory, and may result 1n questions from
t he Agency.

Corrective Action for MS/ MsD

M5/ MBD t hat does not neet the technical acceptance criteria for
MSD must be reanal yzed at no additional cost to the Agency. Both

sets of data nmust be reported.

Corrective actions for failure to neet GC/ M5 instrunent o
performance check, initial and continuing calibration and initial
calibration verification nust be conpleted before the analysis of

any QC sanpl es.

Corrective actions for failure to neet blank technical acceptance
criteria nust be net before the analysis of any QC sanpl es.

Corrective actions for system nonitoring conpound recoveries
and/ or internal standard conpound responses defined in Section
11. 4.4 nust be conpleted before QC sanple results are reported.

Corrective actions for systemnonitoring conpound relative
retention tines and/or internal standard conpound retention tines
defined in Section 11.4.5 nmust be conpl eted before QC sanple
results are reported.

If the technical acceptance criteria for M5/ MSD anal ysis are not
met, the contractor shall deterni ne whether the non-conpliance is
due to the sanple matrix or GC/ M5 system probl ens.

If the non-conﬁliance is found to be due to a sanple matrix
effect, take the followi ng corrective action steps:

. Reanal yze the sanple. EXCEPTION: |If system nonitoring )
conpound recoveries or internal standard conpound responses in
a sanple used for a matrix spike or matrix spi ke duplicate
were outside the technical acceptance criteria, then it should
be reanalyzed only if system nonitoring conpound recoveries
and internal standard conpound responses net acceptance
criteria in both the matrix spike and matrix spi ke duplicate
anal yses.

. If the M5/ MSD recoveries neet the technical acceptance o
criteria in the reanalyzed sanple, then the problemwas within
the Contractor's control. The contractor shoul d nmake every
effort to reanalyze the sanple within the contract required
holding tinmes. If the reanal¥3|s was performed w thin holding
times, then submt data only fromthe reanalysis. |If the
reanal ysis was perfornmed outside holding tinmes, then submt
both sets of data

. If the M5/ MSD recoveries fail to neet the acceptance criteria
in the reanalysis, then submt data fromboth anal yses.
?tln ui sh between the initial analysis and the reanalysis on

all deliverables using the suffixes on Exhibit

12.3 SDG Specific Performance Eval uation (PE) Sanpl es

12.3.1

Sunmmary of SDG Specific PE Sanpl es
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The Region | Performance Evaluation (PE) program has two functions,
(1) to evaluate | aboratory operation and protocols over a period of
time, and (2) to provide information on the quality of indi vidua
dat a packages.

Frequency of SDG Specific PE Sanpl es

The Region will submt PE sanFIes with every SDG per paraneter,
matri x and concentration |evel (as available). The Regi on nmay
obtain these SDG Specific PE sanples fromeither a commerci al
vendor or fromthe CLP National Program Ofice (NPO which
provi des PE sanples in sgf ort of the Superfund program PE
sanmpl es provided by the -NPO are referred to as "EPA
gener at ed”.

When the Region subnmits aqueous trip and/or equi pment bl anks
and/or Performance Eval uation sanples (PEs) with
soil/sedinment/solid field sanples, then the Contractor shall not
perform an MS/MSD anal ysis on the aqueous matrix (trip bl ank,
eEU|pnent bl ank, PE sa !e?. VWhen the Region submts an aqueous
PE sanple with aqueous field sanples, then the Contractor shal
not choose the PE sanple for MS/ MSD anal ysis.

If the PE sanple is received as an anpul ated standard extract, the
anpul ated PE sanple is not considered to be another matrix type.

Procedure for Preparing SDG Specific PE Sanpl es

Instructions for preparation of the PE sanples will be included
wi th each subm ssion of PE sanples.

If PE sanple directions do not aggly to a PE sanple received, then

the Contractor nmust contact the RSCC to ascertai n whether or not

Ep anal yze the PE sanple and to obtain appropriate PE sanple
irections.

Cal cul ations for SDG Specific PE Sanpl es

For EPA—generated and commercially prepared PE sanples that are
submtted with each SDG the Contractor nust correctly identify
and quantitate all TCL conpounds using the criteria presented in
Section 11.0 - Data Analysis and Cal cul ati ons.

Techni cal Acceptance Criteria for SDG Specific PE Sanpl es

Al'l SDG Specific PE sanples nust be anal yzed under the same GC/ M5
conditions set up in Section 9.0 and nust neet the sanme technica
%cceptangi grlterla establ i shed for sanple analysis defined in
ect 1 on . 3.

EPA-ﬁenerated PE sanpl es included with the SDG wi|l be eval uated
by the Region using a CLP NPO conputer program called PeacTOOLS.
PeacTOCLs rates the PE sanple results based on statistically
gener ated confi dence intervals.

The results of commercially suPpIied PE sanmples will be eval uated
using the vendors' statistically generated confidence intervals.

Contractor results for the SDG-Sgecific PE samples will be )
eval uated using the nost recent Region | data validation criteria
for PE sanples.

At a mninum the PE results will be evaluated for conpound

i dentification, quantitation, and sanple contamn nation

Confidence intervals for the quantitation of target conpounds are
based on reported val ues using popul ati on statistics. he Agency
may adjust the criteria on any given PE sanple to conpensate for
unanticipated difficulties with a particular sanple. Normally, a
fraction of the conpounds spiked into the sanple are not
specifically listed in the contract. Contractors nust use the
gui del i nes described in Section 11.1.2 for identification of non-
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target conpounds. Tentative identification of these non-target
conpounds Is evaluated and integrated into the eval uation process.

Corrective Action for SDG Specific PE Sanpl es

The corrective actions for SDG Specific PE sanple results which do
not nmeet the technical acceptance criteria defined in Section
12.3.5.1 above are the same corrective actions outlined for sanple
analysis in Section 11.4.

If an SDG Specific PE sanple evaluated by Region | as described in
Sections 12.3.5.2 through 12.3.5.5 above, indicates unacceptable

| aboratory performance, then the Contractor may be required to
reanalee all sanples, standards, blanks and QC sanpl es associ ated
wi th the unacceptable PE sanple result (if sufficient volune

remai ns) and/or anal yze a new PE sanple at no additional cost to

t he Agency. Unacceptable [aboratory performance includes either a
TCL fal se positive result, false negative result, and/or conpound
m squantitation (reported result exceeds + 3 sigma of the spiked
conpound concentration).

SDG Specific sanple results reported with unacceptable PE results
shal | be subject to a comensurate reduction in sanple price or
zero paynment due to data rejection, depending upon the Inpact of
t he non-conpliance on data usability.

CLP Quarterly Blind (@) Laboratory Eval uation Program

Sunmmary of CLP @B Sanpl es

The Region will also submt quarterly | aboratory eval uati on sanpl es
for specified analyses in conjunction with the CLP Quarterly Blind
(@QB) program The results fromthe analysis of these (B sanples wll
be used by the Region to verify the Contractor's continuing ability
to produce acceptabl e anal ytical data. The results will also be used
to assess the precision and accuracy of the analytical nethods for
speci fic anal ytes.

Frequency of CLP (B Sanpl es

The Region will submt |aboratory evaluation sanples on a
uarterly basis for specified analyses in conjunction with the CLP
gparterly Blind (QB) program

Procedure for Preparing CLP B Sanpl es

Instructions for preparation of the QB sanples will be included
wi th each subm ssion of (B sanples.

Cal cul ations for CLP (B Sanpl es

The Contractor nust correctly identify and quantitate all TCL
conFounds using the criteria presented in Section 11.0 - Data
Anal ysi s and Cal cul ati ons.

Techni cal Acceptance Criteria for CLP B Sanpl es

The B sangles_nust be anal yzed under the same GC/ M5 conditions
set up in Section 9.0 and nmust neet the sane technical acceptance
criteria established for sanple analysis defined in Section 11. 3.
The B sanples will be scored and the results will be used to
assess the precision and accuracy of the analytical nethods for
speci fic anal ytes.

At a mininmum the results are evaluated for conpound
identification, quantitation, and sanpl e contam nation

Confidence intervals for the quantitation of target conpounds are
based on reported val ues using popul ation statistics. The Agency
may adj ust the scores on any g!ven | aboratory evaluation sanple to
conpensate for unanticipated difficulties with a particular

sanple. Normally, a fraction of the conpounds spiked into the
sanple are not specifically listed in the contract. Contractors
must use the guidelines described in Section 11.1.2 for
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identification of non-target conpounds. Tentative identification
of these non-target conpounds is evaluated and integrated into the
eval uati on process.

The Contractor's performance on the (B sanples will be neasured
and reported as foll ows:

Accept abl e, No Response Required (Score greater than or equa
to 90%9: Data neets nost or all of the scoring criteria.

Accept abl e, Response Expl ai ni ng Deficiency(ies) Required (Score
greater than or equal to 75% but |ess than 90% : ficiencies
exi st in the Contractor's performance.

Unaccept abl e Performance (Score less than 75%: Deficiencies
exist 1n the Contractor's performance to the extent that the
Aﬁency has determ ned that the Contractor has not denonstrated
the capability to nmeet the contract requirenents.

In the case of Sections 12.4.5.4.2 and 12.4.5.4.3 above, the
Contractor shall respond to the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter to
the Contract Oficer and the Project Oficer, within 14 days of
recei pt of notification fromthe Agency.

12. 4.6 Corrective Action for CLP B Sanpl es

12.4.6.1

12.4.6.2

The corrective actions for B sanple results which do not neet the
techni cal acceptance criteria defined in Section 12.4.5.1 above
are the same corrective actions outlined for sanple analysis in
Section 11.4.

After receipt and review of the Contractor's deficiency lett
(Section 12.4.5.4.4), the Project Oficer or Contracting Of
wi nOtIfY the Contractor concerning the remedy for their
unaccept abl e performance. The Contractor nmay expect, but the
Agency is not limted to, the follow ng actions: comensurate
reduction in sanple price, zero paynent due to data rejection
reduction of the numper of sanples sent under the contract,
suspensi on of sanple shipnent to the Contractor, a GC/ M5 tape
audit, a data package audit, an on-site |aboratory evaluation, a
remedi al | aboratory eval uation sanple, and/or contract sanctions,
such as a Cure Notice

er
i cer

NOTE: The Contractor's pronpt response denonstrating that
corrective actions have been taken to ensure the Contractor's
capability to neet contract requirenents may facilitate
continuation of sanple scheduling.
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Met hod Performance/ Pol | uti on Preventi on/ Wast e Managenent/ Ref er ences

METHOD PERFORMANCE
Not appl i cabl e.
POLLUTI ON PREVENTI ON

Pol | ution prevention enconpasses any techni que that reduces or )
elimnates the quantity or toxicity of waste at the point of generation
Nurer ous opportunities for pollution prevention exist in |aboratory
operation. The EPA has established a preferred hierarchy of )

envi ronnent al nmanagenent techni ques that places pollution prevention as
t he nanaPenent option of first choice. enever feasible, |aboratory
per sonnel shoul d use pollution prevention techniques to address their
waste generation. Wien it is not feasible to reduce waste at the
source, the Agency recommends recycling as the next best option

WASTE MANAGEMENT

The Environmental Protection Agency requires that |aboratory waste
managenent practices be conducted consistent with all applicable
Federal, State and |ocal rules and regul ations. The Agency urges

| aboratories to protect the air, water, and | and by m nim zing and )
controlling all releases from hoods and bench operations, conplying with
the letter and spirit of any sewer discharge permts and regul ations,
and by conplying with all solid and hazardous waste regul ations,
particul arly the hazardous waste identification rules and | and di sposa
restrictions.

REFERENCES

USEPA, "Contract Laboratory Program Statenent of Wrk for O ganic
Anal ysis;" OLMD3.1, PB95-963503, August, 1994.

USEPA, "Test Methods for Evaluating Solid Waste, Physical/Chem cal
Met hods, " SWB46/ 8260A, Third Edition, Septenber, 1994.
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17.0 TABLES/ DI AGRAMS/ FLONCHARTS

Table 1

BFB Key lons and lon Abundance Criteria

Mass I on Abundance Criteria

50 8.0-40.0 percent of nmass 95

75 30.0-66.0 percent of mass 95

95 base peak, 100 percent rel ative abundance
96 5.0-9.0 percent of mass 95 (see note)

173 | ess than 2.0 percent of mass 174

174 50.0-120.0 percent of nass 95

175 4.0-9.0 percent of nass 174

176 93.0-101. 0 percent of nass 174

177 5.0-9.0 percent of mass 176

NOTE: Al ion abundances nust be normalized to mz 95, the nom na
base peak, even thou?h the i on abundance of mz 174 nay be up to
120.0 percent that of mz 95
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Characteristic lons for Volatile Target Compounds

Primry

Quantitation Secondary
Anal yt e | on l on(s)
Di chl or odi f| uor onet hane 85 87
Chl or onret hane 50 52
Vi nyl Chloride 62 64
Br ononet hane 94 96
Chl or oet hane 64 66
Tri chl orof | uor onet hane 101 103
1, 1- D chl or oet hene 96 61, 63
Acet one 43 58
Carbon Disul fide 76 78
Met hyl ene chl ori de 84 49, 86
trans-1, 2- Di chl or oet hene 96 61, 98
1, 1- D chl or oet hane 63 65, 83
2, 2-Di chl or opr opane 77 97
2- But anone 43" 57, 72
ci s-1, 2-Di chl or oet hene 96 61, 98
Chl orof orm 83 85
Br onochl or onet hane 128 49, 130
1,1, 1-Tri chl or oet hane 97 99, 61
1, 1- Di chl or opr opene 75 110, 77
Car bon Tetrachl ori de 117 119
Benzene 78 77
1, 2- Di chl or oet hane 62 98
Tri chl oroet hene 95 130, 132
1, 2- Di chl or opr opane 63 112
Br onodi chl or onet hane 83 85, 127
Di br ononet hane 93 95, 174
4- Met hyl - 2- Pent anone 43 58, 85
trans-1, 3-Di chl or opr opene 75 110
Tol uene 92 91
ci s-1, 3-Di chl or opr opene 75 110
1,1, 2-Trichl or oet hane 83 97, 85
2- Hexanone 43 58
Tet rachl or oet hene 164 129, 166
1, 4- D oxane 88 58, 43
Tet r ahydr of ur an 71 72, 42
1, 3- Di chl or opr opane 76 78
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Tabl e 2 (conti nued)

Primry

Quantitation Secondary
Anal yt e I on l on(s)
Di br onochl or onet hane 129 127
Br onof orm 173 175, 252
| sopr opyl benzene 105 120
1, 2- D br onoet hane 107 109, 188
Chl or obenzene 112 77, 114
Et hyl benzene 91 106
1,1, 1, 2- Tet rachl or oet hane 131 133, 119
1,1, 2, 2- Tet rachl or oet hane 83 131, 85
Xyl enes 106 91
Styrene 104 78
Br onbbenzene 156 77, 158
N- Pr opyl benzene 91 120
1, 2, 3-Tri chl or opr opane 75 77
2- Chl or ot ol uene 91 126
1, 3, 5-Tri met hyl benzene 105 120
4- Chl or ot ol uene 91 126
tert-Butyl benzene 119 91
1, 2, 4-Tri met hyl benzene 105 120
sec- But yl benzene 105 134
4-1 sopropyl t ol uene 119 134, 91
1, 3-Di chl or obenzene 146 111, 148
1, 4- Di chl or obenzene 146 111, 148
N- But yl benzene 91 134
1, 2- Di chl or obenzene 146 111, 148
1, 2- Di br ono- 3- Chl or opr opane 75 155, 157
1, 2, 4-Trichl or obenzene 180 182
Hexachl or obut adi ene 225 260
Napht hal ene 128 --
1, 2, 3-Tri chl or obenzene 180 182

“mz 43 is used for quantitation of 2-Butanone, but mz 72 nmust be present
for positive identification.
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Table 3

Vol atile Internal Standards with Correspondi ng Target Conpounds
and System Monitoring Conpounds Assigned for Quantitation

Fl uor obenzene

Chl or obenzene- ds

Di chl or odi fl uor obenzene
Chl or onret hane

Vi nyl Chloride

Br ononet hane

Chl or oet hane

Tri chl orof | uor onet hane
1, 1- D chl or oet hene

Acet one

Carbon D sul fide
trans-1, 2- Di chl or oet hene
1, 1- D chl or oet hane

2, 2-Di chl or opr opane

2- But anone

ci s-1, 2-Di chl or oet hene
Chl orof orm

Br onochl or onet hane

1,1, 1-Tri chl or oet hane
1, 1- Di chl or opr opene

Car bon Tetrachl ori de
Benzene

1, 2- Di chl or oet hane

Tri chl or oet hene

1, 2- Di chl or opr opane

Br onodi chl or onet hane

Di br ononet hane

4- Met hyl - 2- Pent anone
trans-1, 3-Di chl or opr opene
Tol uene

ci s-1, 3-Di chl or opr opene
1,1, 2-Tri chl or oet hane
2- Hexanone

Tet rachl or oet hene

1, 4- D oxane

Tet r ahydr of ur an

1, 3- Di chl or opr opane

1, 2- Di chl or oet hane-d4 ( SMJ)

Di br onochl or onet hane

Br onof orm

| sopr opyl benzene

1, 2- D br onpet hane

Chl or obenzene

Et hyl benzene

1,1, 1, 2-Tetrachl orobenzene
1,1, 2, 2-Tetrachl orobenzene
Xyl enes

Styrene

Br onbbenzene

N- Pr opyl benzene

1, 2, 3-Tri chl or opr opane

2- Chl or ot ol uene

1, 3, 5-Tri met hyl benzene

4- Chl or ot ol uene

tert-Butyl benzene

1, 2, 4-Tri met hyl benzene
sec- But yl benzene

4-1 sopropyl t ol uene

1, 3-Di chl or obenzene

1, 4- Di chl or obenzene

N- But yl benzene

1, 2- Di chl or obenzene

1, 2- Di br ono- 3- Chl or opr opane
1, 2, 4-Tri chl or obenzene
Hexachl or obut adi ene
Napht hal ene

1, 2, 3-Tri chl or obenzene

1, 2- Di chl or obenzene-d4 ( SMC)
4- Br onof | uor obenzene ( SMC)

= system nonitoring conpound
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Table 4

Characteristic lons for System Mnitoring Conmpounds and
Internal Standards for Volatile O ganic Conpounds with CAS Nunbers

Primary
Quantitation Secondary
Conmpound I on  on(s)

SYSTEM MONI TORI NG COVPOUNDS
1, 2- Di chl or oet hane- d4 65 67, 102
1, 2-Di chl or obenzene-d4 152 115, 150
| NTERNAL STANDARDS

Fl uor obenzene 96 77
Chl or obenzene- dg 117 82, 119
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al and Conti nui ng

Cal'ibration of Volatile Organi c Conmpounds

M ni nrum Maxi mum Maxi num
Vol atil e Conpound RRF 9RSD % f f
Di chl or odi f| uor onet hane 0. 050 <30.0 +30.0
Chl or onret hane 0. 050 <30.0 +30.0
Vi nyl Chloride 0. 050 <20.5 +25.0
Br ononet hane 0. 050 <20.5 +25.0
Chl or oet hane 0. 050 <20.5 +25.0
Tri chl orof | uor onet hane 0. 050 <20.5 +25.0
1, 1- D chl or oet hene 0. 050 <20.5 +25.0
Acet one 0. 020 <30.0 +30.0
Carbon D sul fide 0. 050 <30.0 +30.0
Met hyl ene Chl ori de 0. 050 <30.0 +30.0
trans-1, 2- Di chl or oet hene 0. 050 <20.0 +25.0
1, 1- D chl or oet hane 0. 050 <20.0 +25.0
2, 2-Di chl or opr opane 0. 050 <20.0 +25.0
2- But anone 0. 020 <30.0 +30.0
ci s-1, 2-Di chl or oet hene 0. 050 <20.0 +25.0
Chl orof orm 0. 050 <20.0 +25.0
Br onochl or onet hane 0. 050 <20.0 +25.0
1,1, 1-Tri chl or oet hane 0. 050 <20.0 +25.0
1, 1- Di chl or opr opene 0. 050 <20.0 +25.0
Car bon Tetrachl ori de 0. 050 <20.0 +25.0
Benzene 0. 050 <20.0 +25.0
1, 2- Di chl or oet hane 0. 050 <20.0 +25.0
Tri chl or oet hene 0. 050 <20.0 +25.0
1, 2- Di chl or opr opane 0. 050 <20.0 +25.0
Br onodi chl or onet hane 0. 050 <20.0 +25.0
Di br ononet hane 0. 050 <20.0 +25.0
4- Met hyl - 2- Pent anone 0. 020 <30.0 +30.0
trans- 1, 3-Di chl or opr opene 0. 050 <20.0 +25.0
Tol uene 0. 050 <20.0 +25.0
ci s-1, 3-Di chl or opr opene 0. 050 <20.0 +25.0
1,1, 2-Tri chl or oet hane 0. 050 <20.0 +25.0
2- Hexanone 0. 020 <30.0 +30.0
Tet rachl or oet hene 0. 050 <20.0 +25.0
1, 4- D oxane 0. 010 <30.0 +30.0
Tet r ahydr of ur an 0. 050 <20.0 +25.0
1, 3- Di chl or opr opane 0. 050 <20.0 +25.0
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Tabl e 5(conti nued)

M ni nrum Maxi mum Maxi num

Vol atil e Conmpound RRF 9RSD % f f
Di br onochl or onet hane 0. 050 <20.0 +25.0
Br onof orm 0. 050 <20.0 +25.0
| sopr opyl benzene 0. 050 <20.0 +25.0
1, 2- D br onoet hane 0. 050 <20.0 +25.0
Chl or obenzene 0. 050 <20.0 +25.0
Et hyl benzene 0. 050 <20.0 +25.0
1,1, 1, 2-Tet rachl or oet hane 0. 050 <20.0 +25.0
1,1, 2, 2- Tet rachl or oet hane 0. 050 <20.0 +25.0
Xyl enes 0. 050 <20.0 +25.0
Styrene 0. 050 <20.0 +25.0
Br onbbenzene 0. 050 <20.0 +25.0
N- Pr opyl benzene 0. 050 <20.0 +25.0
1, 2, 3-Tri chl or opr opane 0. 050 <20.0 +25.0
2- Chl or ot ol uene 0. 050 <20.0 +25.0
1, 3, 5-Tri et hyl benzene 0. 050 <20.0 +25.0
4- Chl or ot ol uene 0. 050 <20.0 +25.0
tert-Butyl benzene 0. 050 <20.0 +25.0
1, 2, 4-Tri met hyl benzene 0. 050 <20.0 +25.0
sec- But yl benzene 0. 050 <20.0 +25.0
4-1 sopropyl t ol uene 0. 050 <20.0 +25.0
1, 3-Di chl or obenzene 0. 050 <20.0 +25.0
1, 4- Di chl or obenzene 0. 050 <20.0 +25.0
N- But yl benzene 0. 050 <20.0 +25.0
1, 2- Di chl or obenzene 0. 050 <20.0 +25.0
1, 2- Di br ono- 3- Chl or opr opane 0. 020 <20.0 +25.0
1, 2, 4-Trichl or obenzene 0. 050 <20.0 +25.0
Hexachl or obut adi ene 0. 050 <20.0 +25.0
Napht hal ene 0. 050 <20.0 +25.0
1, 2, 3-Tri chl or obenzene 0. 050 <20.0 +25.0
SYSTEM MONI TORI NG COVPQUNDS

1, 2- Di chl or obenzene- d4 0. 010 <30.0 +30.0
1, 2- Di chl or oet hane- d4 0. 010 <30.0 +30.0
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Table 6
The "X' Factor Table

Estimated )
Concentration Range! Take Thi s Vol une of
X Fact or (png/ kg) Met hanol Extract? (ul)
5.0 500 - 10, 000 100
10.0 1000 - 20, 000 50
50.0 5000 - 100, 000 10
250 25,000 - 500, 000 100 of 1/50 dilution?

Cal cul ate approBriate dilution factor for concentrations exceeding
those in the table.

1 Actual concentration ranges could be 10 to 20 tines higher than
E£}§|bf t he conpounds are hal ogenated and the estimtes are from

2 The vol unme of nethanol added to the 5 ml of water being purged
shoul d be kept constant. Therefore, add to the 5 m syringe

what ever vol une of mnethanol is necessary to maintain a volunme of
100 pl added to the syringe.

5 Dilute an aliquot of the nmethanol extract and then take 100 pl
for anal ysis.

Table 7
System Moni tori ng Conpound Recovery Limts

Conmpound % Recovery A
Matrices

1, 2- Di chl or oet hane- d4 80-120

1, 2-Di chl or obenzene-d4 80-120
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Table 8

Matri x Spi ke Recovery and
Rel ati ve Percent Difference Linits

Conmpound % Recovery RPD
Al Matrices Al Mtrices
Vi nyl Chloride 80-120 25
Tri chl or oet hene 80-120 25
1, 2- Di chl or oet hane 80-120 25
Car bon Tetrachl ori de 80- 120 25
Benzene 80- 120 25
1, 2- Di chl or opr opane 80-120 25
Br onof orm 80- 120 25
1,1, 2-Trichl or oet hane 80- 120 25
ci s-1, 3-Di chl or opr opene 80-120 25
Tet rachl or oet hene 80- 120 25
1, 2- D br ononet hane 80- 120 25
1, 4- Di chl or obenzene 80- 120 25
2- Hexanone 80- 120 25
Tet r ahydr of ur an 80-120 25
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APPENDI X A - SCREENI NG OF HEXADECANE EXTRACTS FOR VCOLATI LES
SCOPE AND APPLI CATI ON

The hexadecane extraction and screeni ng net hods for purgeabl es described
inthis section are desi (];ned to aid the anal yst in deciding whether a soil
sanple is low or nediumlevel in order to prevent saturation of the purge
and trap systemand/or the GO M system These or other screening net hods
shoul d be 'used, particularly if there is sone doubt about the |evel of
organics in a sanple. This is especial Idy true in soil/sediment anal ysis.
Water sanples may al so be screened to determine an appropriate dilution
factor for analysis.

These extractions and preparation procedures were developed for rapid
screeni ng of water and soil/sedi ment sanples from hazardous waste sites.
The design of the nethods thus does not stress efficient recoveries or |ow
[imts of quantitation. Rather, the procedures were designed to screen at
noderate recovery and sufficient sensitivity for a broad spectrum of
organic chemicals. The results of the analyses thus may reflect only a
m nimum of the anmount actually present in sone sanples. This "is
especially true if water soluble solvents are present.

SUMVARY OF METHODS
Sanpl e Preparation
Wat er

A 40 m aliquot of sanple is extracted with 2 ml of hexadecane. This
provides a mninumquantitation limt (ML) as foll ows:

Conpounds ML (pg/lL)
non- hal ogenat ed aromatics 40-50

hal ogenat ed net hanes 80- 1000
hal ogenat ed et hanes 400- 500

Soi | / Sedi nent

40 ml of reagent water are added to 10 g (wet weight) of soil/sedi nent
and shaken. The water phase is in turn extracted with 2 nml of
hexadecane. This provides a mninum quantitation [limt of
approxi mately four tinmes higher than those listed for water.

GC/ FI D Screeni ng

The hexadecane extracts of water and soil/sedinent are screened on a gas
chromat ograph/fl ame ionization detector (GCFID). The results of the
screen wll determine if volatile organics are to be analyzed by |ow or
nmedi um | evel GC/MS procedures if the sanple is a soil/sedinent, or to
determ ne the appropriate dilution factor if the sanple is water. Note:
The flame ionization detector varies considerably in sensitivity when
conparing aromati cs and hal ogenat ed net hanes and et hanes. Hal onet hanes are
approxi mately 20x less sensitive than aromatics and hal oethanes are
approxi mately 10x |ess sensitive than aromatics. Low nol ecul ar wei ght,
wat er sol ubl e solvents (e.g., alcohols and ketones, will not be extracted
fromthe water, and therefore will not be detected by the GC FID.

| NTERFERENCES

Met hod i nterferences may be caused by contam nants in solvents, reagents,
gl assware, and other sanple processing hardware that lead to discrete
artifacts and/or elevated baselines in the total ion current profiles.
Al of these materials mnust be routinely denonstrated to be free from
interferences under the conditions of the analysis by running | aboratory
reagent blanks. Matrix interferences nmay be caused by contam nants that
are coextracted fromthe sanple. The extent of matrix interferences wll
vary considerably from source to source depending upon the nature and
diversity of the site being sanpled.

SAFETY
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The toxicity or carcinogenicitK of each reagent used in this nethod has
not been precisely determ ned, however, each chenical should be treated as
a potential health hazard. Exposure to these reagents should be reduced
to the |lowest possible level. The laboratory is responsible for
mai ntaining a current awareness file of OSHA regul ations regarding the
saf e handl ing of the chem cals specifiedin this nethod. Areference file
of data handling sheets shoul d be made avail able to all personnel invol ved
in these anal yses. Use all reagents in fume hoods whenever possible

Al ways wear safety glasses or a shield for eye protection, protective
cl ot hi ng and observe proper m xi ng when working with these reagents.

EQUI PMENT AND SUPPLI ES
Brand nanes, suppliers, catalog and part nunbers are for illustrative
pur poses only. ~endorsenent is inplied. Equivalent performance may be
achi eved usi ng equi pnent and supplies other than those specified here, but
denonstration of equival ent perfornmance neeting the requirenents of this
SONis the responsibility of the Contractor
d assware

Syringes - 0.5 n

Vials and Caps - 2 ml capacity for GC autosanpl er

Past eur Pipets - disposable

Centrifuge Tube - 50 ml with ground glass stopper or Teflon-lined
screw cap.

Vol unetric Flask - 50 m with ground gl ass stopper
Bal ance - anal ytical, capable of accurately wei ghing £0.0001 g.
Pyrex d ass Wo
Bal ances - anal ytical, capable of accurately weighing +0.0001 g, and a
top-loadlnP_balance capabl e of weighing 100 g +0.01 g. The bal ances
nmust be calibrated with class S werghts or known reference wei ghts once
er each 12-hour work shift. The bal ances nust be calibrated with class
wei ghts at a mni num of once per nonth. The bal ances nust al so be
annual ly checked by a certified technician
Centrifuge
Gas Chromat ograph/ Fl ame | oni zati on Detector (GO FID) System
Gas Chromatograph (GC) - an anal ytical systemconplete with a
t enper at ure progranmabl e gas chromat ogr aph sui table for on-col um
injection and all required accessories including syringes, analytica
col ums, gases, detector and strip-chart recorder. A data systemis
recommended for neasuring peak areas.
Gas Chromato repg% Col um - 30 m (or Ionﬁer) X 2 mm 1D glass col um
packed with 10% OV-101 on 100-120 nmesh chronmosorb WHP (or
equi valent). The colum tenperature should be programed from 80 °C
to 280 °Cat 16 C/mn. and held at 280 °C for 10 m nutes.
Fl ame | oni zati on Detector (FID)
REAGENTS AND STANDARDS
Reagent s

Reagent Water - defined as water in which an interferent is not
observed at the CRQL of each analyte of interest.

Hexadecane and Met hanol - pesticide residue analysis grade or
equi val ent .

St andar ds

I nt roducti on
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The Contractor mnust provide all standard solutions to be used with
this contract. These standards may be used only after they have been
certified according to the procedure in Exhibit E. The Contractor
nmust be able to verify that the standards are certified.

Manuf acturer's certificates of analysis nust be retained by the
contractor and presented upon request.

St ock Standard Sol uti ons

Stock standard solutions (1 pg/pl) can be prepared frompure
standard materials or purchased as certified sol utions.

Prepare stock standard sol utions by accurately m@ighinﬁ about
0.01 g of pure material. Dissolve the material in nethanol and
dilute to volune in a 10 mM volunetric flask. Larger volunmes can
be used at the conveni ence of the analyst. |f conmpound purity is
certified at 97% or greater, the weight can be used w t hout
correction to calculate the concentration of the stock standard.

Wor ki ng St andard Sol uti ons
Standard M xture #1

Prepare a working standard m xture containi ng benzene, tol uene,
et hyl benzene and xyl ene at 100 ng/ul of each compound in nethanol

Standard M xture #2

Prepare a worki ng standard m xture containi ng n-nonane and n-
dodecane at 100 ng/ul of each conmpound in methanol

St orage of Standards

Transfer all standard solutions into nultiple Teflon-sealed screw cap
vials. Store, with no head-space, at -10 °C to -20 °C, and protect
fromlight. Stock standard sol utions should be checked frequently
for signs of degradation or evaporation, especially just prior to
preParlng calibration standards fromthem These sol utions nust be
repl aced after six nonths, or sooner, if conparison wth quallt¥
control check sanples indicates a problem Standards prepared from
gases or reactive conpounds such as styrene nust be replaced after
two nonths, or sooner, if conparison with quality control check
sanpl es indicates a problem
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QUALI TY CONTRCL

Met hod Bl ank

Summary

A nethod blank is a volume of clean reagent water taken through the
extraction and screening procedure. The volunme of reagent water used
nmust be aPprOX|nater equal to the volunme of associated sanples. The
purpose of a nethod blank is to determne the | evels of

contam nati on associated with the processing and anal ysis of sanpl es.
Frequency

One net hod bl ank nmust be extracted and ana&%zed on each GO/ FID system
used to screen sanples for the foll ow ng, i chever is nost frequent.

. Each SDG or

. Each 20 sanples in a SDG including matrix spi ke and matrix spike
duplicate, or

. VWhen sanpl es are extracted.
Procedure
For screening of volatile organics, a nethod bl ank consists of a 40

m vol une of reagent water extracted with 2 nl of hexadecane. The
hexadecane extract is then screened on a GO FID system

CALI BRATI ON AND STANDARDI ZATI ON
GO/ FI D Operating Conditions

Refer to Section 5.5.2 for reconmended col utm tenperature program
GC Cal i bration

2

Summary

Prior to sanple analysis each GU FID system nust be standardi zed for
hal f scal e response.

Frequency

Each GC/ FI D system nust be calibrated at the begi nning of each 12-
hour shift.

Pr ocedur e

Add 200 pl of each of working standard m xtures #1 and #2 (Section
6.2.3) to seParate 40 m portions of reagent water in 50 nl
volunetric flasks. Inmmediately add 2 m of hexadecane, cap the
flask, and shake vigorously for 1 mnute. Let phases separate.
Open the flask and add sufficient reagent water to bring the
hexadecane | ayer into the neck of the flask. Transfer )
approximately 1 m of the hexadecane layer to a 2 m GC vial

Inject 1-2 pl of the extracts that contain approxi mately 10 ng/ pl
each of standard m xture #1 and standard mi xture #2 conpounds.
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Screeni ng of Hexadecane Extracts for latiles
PROCEDURE
Sanpl e Preparation
Wat er
21 Al'low the contents of the 40 mMl sanple vial to come to room

tenperature. Quickly transfer the contents of the 40 ml sanple
vial to a 50 m volunetric flask. InnpdlateIY add 2 nml of
hexadecane, cap the flask, and shake vigorously for 1 minute. Let
phases separate. Open the flask and add sufficient reagent water
to bring the hexadecane | ayer into the neck of the flask.

.2 Transfer approximately 1 ml of the hexadecane layer to a 2 m GCC

vial. If an emulsion is present after shaking the sanple, break
it by doing the foll ow ng:

. Pulling the emul sion through a small plug of Pyrex glass wool
packed in a pipet, or

. Transferring the enulsion to a centrifuge tube and
centrifuging for several m nutes.

Soi | / Sedi nent

Add approximately 10 g of soil/sedinment (wet weight) to 40 m of
reagent water in a 50 m centrifuge tube with a ground gl ass stopper
or Teflon-lined cap. Cap and shake vigorously for 1 mnute.
Centrifuge the capped flask briefly. _8p|ckly transfer supernatant
water to a 50 m volunetric flask_eqU|Rped with a ground-gl ass
stopper. Follow 9.1.1 starting with the addition of 2 m of
hexadecane.

GO/ FI D Anal ysi s

Inject the sanme volune of sanple hexadecane extract as the extracted
standard m xture in 8.2.3.

GC/ FID Chromatogram I nterpretation -- Follow ng are two options for
interpreting the GCJ FI D Cnronat ograns.

21 Option Ais to use standard m xture #1 containing the aromatics to

cal cul ate an aﬁproxinate concentration of the aromatics in the
sanple. Use this information to determne the proper dilution for
purge and trap if the sanple is water, or whether to use the | ow
or nedium | evel GC/ M5 ur?e and trap nethods if the sanple is

soi | / sedi ment (see Table 1, Section 9.3 for guidance). This
shoul d be the best approach; however, the aromatics may be absent
or obscured by higher concentrations of other purgeables. 1In

t hese cases, Option B may be the best approach

.2 Option Bis to use standard mi xture #2 contai ni ng n-nonane and n-

dodecane to calculate a factor. Use the factor to calculate a
di lution for purﬁe and trap of a water sanple or to determne
whet her to use the | ow or nediumlevel G purge and trap

nmet hods for soil/sedi ment sanples (see Table 1, Section 9.3 for
gui dance). All purgeables of interest have retention tines |ess
than the n-dodecane.

Anal yti cal Deci sion Point

Wat er
21 Canare t he chromat ograns of the hexadecane extract of the sanple
with those of the reagent blank and extract of the standard.
.2 If no peaks are noted, other than those also in the reagent blank

analyze a 5 ml water sanple by purge and trap GC/ M5

.3 I f peaks are present prior to the n-dodecane and the aromatics are

di stingui shable, follow Option A (Section 9.2.1).
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Screeni ng of Hexadecane tracts for Volatiles

Soi

I f peaks are present prior to the n-dodecane but the aromatics are
absent or indistinguishable, use option B as follows: if al

peaks are <3% of the n-nonane, analyze a 5 mM water sanple by
purge and trap GO/ MS. If any peaks are >3% of the n-nonane
neasure the peak height or area of the najor peak and cal cul ate
the dilution factor as foll ows:

Peak area of sanple major peak Xx 50 = dilution factor
Peak area of n-nonane

The water sanple will be diluted using the calculated factor just
prior to purge and trap GO/ M5 anal ysi s.

| / Sedi nent

Canare t he chromat ograns of the hexadecane extract of the sanple
with those of the reagent blank and extract of the standard.

If no peaks are noted, other than those also in the reagent blank
analyze a 5 g sanple by low | evel GO M

| f peaks are Present prior to the n-dodecane and the aronmatics are
di sti ngui shable, follow Option A (Section 9.2.1) and the
concentration information in Table 1, to determ ne whether to

anal yze by | ow or nmedium | evel nethod.

If peaks are present prior to the n-nonane but the aromatics are
absent or indistinguishable, and using Option B as foll ows,
calcul ate a factor using the follow ng forml a:

Peak area of sanple major peak = X Factor
Peak area of n-nonane

) ) Table 1
Determ nati on of GO M5 Purge and Trap Met hod

X Fact or Anal yze by

Appr oxi mate Concentration
Range* (ug/Kg)

0-
>

1.0
1.0

| ow | evel met hod 0-1, 200
nmedi um | evel net hod >1, 200

* This concentration range is based on the response of aromatics
to GC/FID.  Wen conparlnﬁ_GKYFlD responses, the concentration for
hal onet hanes is 20 tinmes higher, and that for hal oethanes is 10

ti mes higher.
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APPENDI X B - MODI FI ED SW 846 METHOD 5035 FOR VOLATILES IN LOWLEVEL SO LS

1.0
1.1

SCOPE AND APPLI CATI ON

The anal ytical nmethod that follows is designed to anal yze | ow | evel

sedi ment  and soil sanples from hazardous waste sites for the volatile
organi ¢ conpounds on the Target Conmpound List (TCL, see Exhibit C. The
nmet hod i ncl udes sanpl e preparation, screening to determine the

approxi mate concentration of organic constituents in the sanple, and the
actual analysis which is based on a cl osed-system purge and trap gas

chr omat ogr aph/ mass spectroneter (GO M5) met hod

SUMVARY OF METHOD

Low | evel volatile organic conpounds are determ ned by anal yzi ng

approximately 5 g of sanple, in a Pre-m5|ghed vial with a septum seal ed

screw cap (see Section 5.0) that already contains a stirring bar and a

sodi um bi sul fate preservative solution. Note: The sodium bisulfate

preservative and the stirring bar may be onmtted under certain

ci rcunst ances (see Sections 9.3.2 and 9.3.82).f The entire vial is placed
efo

into the instrunent carousel. [|nmmediately re anal ysis, organic-free
reagent water, surrogates, and internal standards are automatically
added wi thout opening the sanple vial. The vial containing the sanple

is heated to 40°C and the vol atiles purged throu?h a sorbent trap using
an inert gas conbined with agitation of the sanple. Wen purging is
conplete, the trap is heated and backflushed with heliumto desorb the
pur geabl e conpounds onto a gas chromat ograph colum. The gas
chronatograﬁh is tenperature-progranned to separate the purgeable
conpounds ich are then detected with a mass spectroneter.

The sanpl e introduction technique in Section 2.1 is not applicable to
all sanples. |If sanFIe screening indicates that the soil/sedi nent

sanmpl e shoul d be anal yzed as a nedium | evel sanmple, the Contractor shal
foll ow the procedure described in Exhibit D VOA Section 10.1.5 for
medi um | evel soil/sediment sanpl es.

| NTERFERENCES

Met hod interference may be caused by inpurities in the Pur e gas,
orPanlc conpounds out-PaSS|ng fromthe plunbing ahead of the trap, and
sol'vent vapors in the [aboratory. The analytical system nust be
denonstrated to be free from contamni nation under the conditions of the
anal ysis by running | aboratory nethod and instrunment bl anks as descri bed
in Exhibit D VOA Section 12. The use of non-Pol ytetrafl uoroethyl ene
(PTFE) tubing, non-PTFE thread sealants, or flow controllers with rubber
conponents in the purgi ng device should be avoi ded.

Sanpl es can be contam nated by diffusion of volatile organics
(particularly fluorocarbons and nethyl ene chloride) through the septum
seal into the sanple during storage and handl i ng.

Cont am nati on by carryover can occur whenever nedium | evel and | ow | evel
sanpl es are sequentially analyzed. For sanples containing |arge anounts
of water-soluble materials, suspended solids, high-boiling conpounds, or
hi gh purgeable levels, it may be necessary to wash out the urglng
device. The trap and other parts of the systemare also subjected to
contam nation; therefore, frequent bakeout and purging of the entire
system may be required.

The | aboratory where volatile analysis is perfornmed should be conpletely
free of solvents. Special precautions nmust be taken to determ ne
nmet hyl ene chloride. The analytical and sanple storage area should be
i solated fromall atnospheric sources of nethylene chloride, otherw se
random background levels will result. Since nethylene chloride wll
per neat e through PTFE tubing, all GC carrier gas lines and purge gas
[ umbi ng shoul d be constructed of stainless steel or copper tubing.
aboratory workers’ c!othlnP_prQV|ously exposed to met hyl ene chloride
fumes during common |iquid/[iquid extraction procedures can contribute
to sanpl e contam nation. The presence of other organic solvents in the
| aboratory where volatile organics are anal yzed will also |lead to random
background | evel s and the sane precautions nmust be taken

SAFETY
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The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely defined; however, each chem cal conpound shoul d be
treated as a potential health hazard. Fromthis viewooint, exposure to
t hese chemicals nust be reduced to the | owest possible |evel by whatever
nmeans available. The |aboratory is responsible for nalntalnlnﬁ a
current awareness file of OSHA regul ations regardi ng the safe handling
of the chemicals specified in this nethod. A reference file of material
data handl i ng sheets should al so be nade available to all personne

i nvol ved in the chem cal analysis.

The foll owi ng anal ytes covered by this nmethod have been tentatively
classified as known or suspected, human or manmal i an carci nogens:
benzene, carbon tetrachloride, chloroform and vinyl chloride. Prinmary
standards of these toxic conpounds shoul d be Pre ared in a hood. A

NI OSH Mass approved toxic gas respirator shoul d be worn when the anal yst
handl es hi gh concentrations of these toxic conmpounds.

EQUI PMENT AND SUPPLI ES

Brand nanes, suppliers, and part nunbers are for illustrative purposes
only. No endorsenent is inplied. Equivalent performance na¥_ e
achi eved u3|ng_eQU|Pnent_and supplies other than those specified here,
but denonstration of equival ent Perfornance nmeeting the requirenents of
this SONis the responsibility of the Contractor. The Contractor shal
ﬂgcunent any use of alternate equi pment or supplies in the SDG

rrative.

Sanpl e Cont ai ners

The specific sanple containers required will depend on the Purge-and-
trap systemto be enployed. Several systens are commercially avail abl e.
Sone systens enploy 40-nlL clear vials with a special frit and eqU|pPed
with two PTFE-faced silicone septa. Qher systens permt the use of any
good quality glass vial that is |large enough to contain at |least 5 g of
soil or solid material and at |east 10 nL of water, and that can be
sealed with a screm#caP contai ning a PTFE-faced silicone septum The
Contractor shall consult the purge-and-trap system manuf acturer’s
instructions regardlng the suitable specific vials, septa, caps, and
mechani cal agitation devices.

d asswar e

Syringes - 25 nL gl ass hypoderm c syringes with Luer-Lok (or

equi valent) tip (other sizes are acceptable depend!nﬁ on sanpl e
v?¥unelused). 5.0, 1.0, and 0.5 nL syringes gas-tight with shut-
of f val ve.

Syringe valve - 2-way with Luer ends.

Mcro syringes - 25 ulL with a 2 inch x 0.006 inch ID, 22° bevel
needl e (Ham|lton #702N or equivalent). 10 and 100 uL.

60-nL, septumsealed glass vials to collect sanples for screening,
dry wei ght determnation

40-mL, screwcap, PTFE |lined, septumsealed glass vials. Exam ne
each vial prior to use to ensure that the vial has a flat, uniform
seal i ng surface.

Vol unetric flasks - dass A 10-nL and 100-mL, with ground gl ass
st oppers.

Di sposabl e Past eur pipettes.

Magnetic stirring bars - PTFE- or gl ass-coated, of the appropriate size
tofit the sanple vials. Consult manufacturer’s reconmendation for
specific stlrrlnP bars. Stirring bars may be reused, provided that they
are thoroughly cleaned between uses. The cl eanliness nust be certified
with stirring bar blank analysis per batch of stirring bars cleaned at
the same tine. The data nust be kept on record by the |aboratory and
provi ded upon EPA request. Consult the manufacturers of the purging
device and the stirring bars for suggested cl eani ng procedures.
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Bal ances - anal ytical, capable of accurately meighing + 0.0001 g, and a
top-loadlnP_balance capabl e of weighing 100 g + 0.01 g. The bal ances
must be calibrated with class S werghts or known reference wei ghts once
er each 12-hour work shift. The bal ances nust be calibrated with class
wei ghts at a mni num of once per nonth. The bal ances nust al so be
annual ly checked by a certified technician

Purge and Trap Device - consists of a unit that automatically adds
water, SMCs, and internal standards to a hernetically seal ed vial

contal ning the sanple, purges the volatile conpounds using an inert gas
streamwhi |l e agitating the contents of the vial, and also traps the

rel eased vol atil e conpounds for subsequent desorption into the gas
chromat ograph. Such systens are conmercially avail able from severa
sources and shall neet the foll ow ng specifications.

The purgi ng devi ce shoul d be capabl e of accepting a vial
sufficiently large to contain a 5 g soil/sedinent sanple plus a
magnetic stirring bar and 10 nmL of water. The device nust be
capabl e of heating a soil vial to 40°C and holding it at that
tenperature while the inert purge gas is allowed to pass through
the sanple. The device should al so be capabl e of |ntroduc!nP at
least 5 nmL of organic-free reagent water 1nto the sanple via

whi |l e traPping the di spl aced headspace vapors. It nust also be
capabl e of agitating the seal ed sanple during purging, (e.g.
using a magnetic stirring bar, sonication, or other neans). The

anal ytes being purged nust be quantitatively transferred to an
absorber trap. The trap nmust be capable of transferring the
absorbed vol atil e conpounds to the gas chromat ograph

The trap nust be at |east 25 cmlong and have an inside di aneter
of at least 0.105 inch. Starting fromthe inlet, the trap nust
contain equal anounts of the absorbents listed below It is
reconmended that 1.0 cmof nethyl silicone-coated packing (35/60)
nmesh (Davi son, grade 15 or equivalent) be inserted at the inlet to
extend the life of the trap

. 2, 6- D phenyl ene oxi de pol yner - 60/80 nesh, chromatographic
grade (Tenax GC or equi val ent)
. Met hyl silicone packing - OV-1 (3% on Chronosorb-W 60/80

mesh” or equi val ent

. Coconut charcoal - Preﬁare from Bar nebey Cheney, CA-580- 26,
or equival ent, by crushing through 26 nesh screen

Trapping naterials other than those |listed above nay al so be used,
provided that they neet the specifications listed in Exhibit D VOA
Sections 6.4.2 and 6. 4. 4.

The desorber for the trap nust be capable of rapidly heating the
trap to 180°C. The pol yner section of the trap should not be
heat ed hi gher than 180°C and the renaining sections should not
exceed 220°C duri ng bakeout node.

Gas Chromat ogr aph/ Mass Spectroneter (GO M5) System

Gas chromat ogr aph/ mass spectroneter system specifications and
requi renents are described in Exhibit D VOA Section 6.6

REAGENTS AND STANDARDS

Reagent s
Reagent water - defined as water in which an interferant is not
observed at or above the CRQL of the analytes of interest.
Reagent water may be generated by passing taP wat er through a
carbon filter bed containing about 453 g (1 b? of activated
carbon (Cal gon Corp., Filtrasorb-300 or equivalent).

1 A water purification system (MIIipore Super-Q or equival ent) may
be used to generate reagent water.
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6.1.1.2 Reagent water may al so be prepared by boiling water for 15
m nutes. Subsequently, while maintaining the tenperature at 90
°C, bubble a contami nant-free inert gas through the water for one
hour. While still hot, transfer the water to a narrow nouth
screwcap bottle and seal with a Teflon-lined septum and cap

6. 1. Met hanol - pesticide quality or equivalent.

6.1.3 Sodi um bi sul fate - ACS reagent grade or equival ent.

6.2 St andar ds

6.2.1 The Contractor must provide all standards to be used with this
contract. These standards may be used only after they have been
certified according to the procedure in Exhibit E. The Contractor
nmust be able to verify that the standards are certified.
Manuf acturer's certificates of analysis nust be retained by the
Contractor and presented upon request.

6.2.2 The Contractor shall follow the procedures described in Exhibit D

VOA Section 7.2 for preparing stock standards, secondary
dilutions, and all working standard sol utions.

St orage of Standard Sol utions

6.3.1 The Contractor shall follow the procedures described in Exhibit D
VOA Section 7.3 for storage of all standard sol utions.

6.3.2 The Contractor is responsible for maintaining the integrity of
standard solutions and verifying prior to use. This neans that
st andards must be brought to roomtenperature prior to use,
checked for | osses, and checked that all conponents have renai ned
in the solution.

7.0 SAMPLE COLLECTI ON, PRESERVATI ON, AND STORAGE
7.1 Sanmpl e Coll ecti on and Preservation

7.1.1 Soi | / sedi ment sanpl es should be collected in field core
sanpl i ng/ storage containers (i.e., EnCore™ or equivalent) and 60
mL septumseal ed glass vials in sufficient quantity to performthe
anal ysis. The field core sanpling/storage containers shoul d
contain apRrOX|nater 5 g of sanple each. The Contractor shal
transfer the contents of each field core sanpling container
i medi ately upon receipt into a closed-system sanple vial prepared
as described 1n Section 9.3 below. Record the date and tinme o
transfer in a IaboratorK | ogbook. Al so record the sanple visua
description including the color, apPrOX|nate article size and/or
sanpl e consistency in a | aboratory | ogbook. he | aboratory nust
prepare two sanpl es in aqueous/sodi um bisulfate, one sanple in
nmet hanol, and the vial is for the determi nation of percent
noi sture. If soil/sedinent sanples are received in pre-prepared
cl osed-system purge-and-trap sanple vials as descri bed in Section
9.3, then the Contractor shall proceed to Section 9.3.9 and
determ ne final sanple weight.

7.1.2 For soil sanples collected in Encore™ sanplers or equival ent the
saI les nmust be transferred to glass vials within 48 hrs of sanple
col lection .

7.1.2 Al'l samples nust be iced or refrigerated at 4 °C (2 °C) fromthe
time of collection until analysis.

7.2 Procedure for Sample Storage

7.2.1 The sanpl es nust be protected fromlight and refrigerated at 4 °C
(2 °C) fromthe tine of receipt until 60 days after delivery of a
reconci | ed, conplete sanple data package to the Agency. After 60
days, the sanples nmay be disposed of in a manner that conplies
with all applicable regulations.
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The sanpl es nust be stored in an atnosphere denonstrated to be
free of all potential contam nants and in a refrigerator used only
for storage of volatile sanples.

Al'l volatile sanples in an SDG nust be stored together in the sane
refrigerator.

St orage bl anks shall be stored with sanples until all sanples are
anal yzed.

Sanpl es, sanple extracts, and standards nmust be stored separately.

Vol atil e standards nust be stored separately fromsem volatile and
pestici de/ Arocl or standards.

Contract Required Hol ding Tines

Anal ysi s of soil/sedinent sanples nmust be conpleted within 10 days of
Val i dated Tinme of Sanple Recelpt (VISR). As part of the Agency's
program the Agency may provide Performance Eval uati on (PE) sanples as
standard extracts which the Contractor is required to prepare per the
instructions provided by the Agency. PE sanples nust be prepared and
anal yzed concurrently with the sanples in the SDG The contract
required 10 day holding time does not apply to PE sanples received as
standard extracts.

For soil sanples collected in Encore™ sanplers or equival ent the
sanpl es nust be transferred to glass vials within 48 hrs of sanple
collection . The date and time of transfer nust be recorded in a
| aboratory | ogbook and submitted with the data package. A visua
description including the color, approximte size of particles
?ndéorksanple consi stency nust be recorded in a |aboratory

ogbook.

CALI BRATI ON AND STANDARDI ZATI ON
Purge and Trap

Assenbl e a purge-and-trap device that neets the specification in
Section 5.5 and that is connected to a gas chromat ograph/ mass
spectroneter system

Before initial use, condition the traP overni ght at 180°C by
backfl ushing with an inert gas flow of at |east 20 nL/min, or
according to the manufacturer’s recommendations. Vent the trap
effluent to the hood, not to the analytical colum. Prior to
dail¥ use, condition the trap for 10 mn at 180°C while

backfl ushing. The trap may be vented to the analytical colum
during daily conditioning; however, the colum nust be run through
the tenperature programprior to analysis of sanples.

Establ i sh the purge-and-trap instrunent operating conditions.

Adj ust the instrunent to inject 5 nL of reagent water, to heat the
sanple to 40°C, and to hold the sanple at 40°C for 1.5 m nutes

bef ore commencing the purge process, or as recomended by the

i nstrument manufacturer. Once established, the sanme purge and
trap conditions nust be used for the analysis of all standards,
sanmpl es, and bl anks.

Gas Chromat ogr aph/ Mass Spectronet er

The Contractor shall follow the instrunent conditions described in
Exhi bit D-VOA Sections 9.1.2 and 9.1.3

GO/ M5 Calibration (Tuning) and | on Abundance

The Contractor shall follow the procedure described in Exhibit D VOA
Section 9.2. Al technical acceptance criteria for the G
performance check shall be net before any standards or sanples
I ncluding M5/ MSDs or required bl anks, are analyzed. Any sanpl
t

es or
requi red bl anks anal yzed when tuning techni cal acceptance crite

ria have
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not been met will require reanalysis at no additional cost to the
Agency.

Initial Calibration

The Contractor shall follow the procedure described in Exhibit D VOA
Section 9.3. However, the volune of reagent water used for calibration
must be the same volunme used for sanple analysis (normally 5 nL added to
the vial before sanple addition plus the reagent water added by the
instrument). The calibration standards should al so contain )
aRprOX|nater t he same amount of the sodium bisulfate preservative as
the sanple (e.g., aPPrOX|nately 1 g), as the presence of the
preservative w affect the purging efficiencies of the analytes. The

[l
I nternal standard sol ution nust be added automatically, by the
instrument, in the sanme fashion as used for the sanples. Place the soi
vial contalning the solution in the instrunment carousel. |In order to
calibrate the system nonitoring conpounds (SMCs) using standards at five

concentrations, it may be necessary to disable the automatic addition of
SMCs to each vial containing a calibration standard (consult the
manufacturer’s instructions). Prior to purging, heat the sanple vial to
40°C for 1.5 minutes, or as reconmended by the manufacturer

Al'l technical acceptance criteria for GC/M5 initial calibration
specified in Exhibit D VOA Section 9.3.5 shall be nmet prior to the
anaIYS|s of any sanples, including M5/ MSDs or required bl anks. Any
sanpl es or required bl anks anal yzed when initial calibration technica
acceptance criteria have not been net will require reanalysis at no
additi onal cost to the Agency.

Conti nui ng Calibration

The Contractor shall follow the procedure for continuing calibration
described in Exhibit D VOA Section 9.4. However, the continuing
calibration standard shall be prepared in the sane manner as the initial
calibration standard of the sane concentration as specified in Section
8.4 above (i.e., addition of the sodium bisulfate preservative).

Al'l technical acceptance criteria for continuing calibration specified
in Exhibit D-VOA Section 9.4.5 shall be net prior to the analysis of any
sanpl es, |nclud|ag M5/ MBDs or required blanks. Any sanples or required
bl anks anal yzed en continuing calibration technical acceptance
criteria have not been nmet will require reanal ysis at no additional cost
to the Agency.
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PROCEDURE

The Contractor nust determ ne whether a soil/sediment sanple should be
anal yzed by the | ow or nedium nethod. Sanpl es naY contai n higher than
expected quantities of Rurgeable organics that will contam nate the
purge-and-trap_systemthereby requiring extensive cl eanup and instrunent
mai nt enance. The Contractor may follow one of the screening procedures
identified in Exhibit D VOA Section 10.1.4.2. The screening data are
used to determ ne which is the aBproprlate sanpl e preparati on procedure
for the particular sanple. |If, based on the screening results, medi um

| evel analysis is required, the Contractor shall follow the procedure in
Exhi bit D-VOA Section 10.1.5. |If the Contractor received a pre-weighed
sanF!e preserved in nmethanol (see Section 7.1.1), this sanple shall be
utilized for the mediumlevel analysis. It is the responsibility of the
Contractor to analyze the sanple at the correct |evel.

If insufficient sanple anount (less than 90% of the required anmount) is
received to performthe anal yses, the Contractor shall contact the
RePlonal Sanpl e Control Coordi nator to address the problem The Region
wi [l either require that no sanple anal yses be perforned or will require
that a reduced vol une be used for the sanple analysis.

Sanpl e Preparation

The follow ng steps apply to soil sanples received in Encore™
sanpl ers and the preparation of vials used for the analysis of |ow
I evel soil/sedinent sanples by the closed-system purge-and-trap
equi prent described in this nethod.

5f338ils are received in vials then sanple preparation begins at

Add a cl ean nagnetic stirring bar to each clean vial. [If t
purge-and-trap device enpl oys a neans of stirring the sanpl
than a magnetic stirrer (e.g., sonication or other mechanic
means), then the stir bar is omtted.

he
e ot her
a

Add approximately 1 g of sodium bisul fate preservative to each
vial. If sanples significantly smaller or larger than 5 g are to
be used, adjust the amount of preservative added to correspond to
approxi mately 0. 2 P of preservative for each 1 g of sanple.

Egough sodi um bi sul fate should be present to ensure a sanple pH of
<2.

Add 5 nL of reagent water to each vial. The water and the
preservative will forman acid solution that will reduce or
elimnate the majority of the biological activity in the sanple,
t hereby preventing bi odegradati on of the volatile target
conpounds.

Seal the vial with the screwcap and septumseal. |[If the double-

ended, fritted vials are used, seal both ends as recomended by
t he manufacturer.

Affix a |label to each vial and weigh the prepared vial to the
nearest 0.01 g. Record the tare weight.

Because volatile organics will partition into the headspace of the
vial fromthe aqueous solution and will be [ost when the vial is
opened, system nonitoring conmpounds, matrix spikes and interna

st andards shoul d only be added to the vials after the sanple has
been added to the vial. The standards should be introduced either
manual | y bY puncturing the septumw th a snall-gauge needl e or
automatically by the purge-and-trap systemjust prior to analysis.

Using the Extrusion tool, open the sanple collection device and
transfer the contents (approximately 5 %L_lnto t he sanpl e vial
contai ning the preservative solution. is sanpl e transfer nust
be perforned rapidly to mnimze |oss of volatile compounds.
Qui ckly brush any soil off the vial and i medi ately seal the vial
wth the septum and screw cap. The soil vial is hernetically
seal ed and nmust remain so in order to guarantee the integrity of
the sanple. d oves must be worn when handling the sanple vial
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since the vial has been tared. Record the date and time of sanple
transfer onto the pre-prepared vials and submt with the data
package.

NOTE: Soil sanples that contain carbonate mnerals may effervesce
upon contact with the acidic preservative solution in the sanple

vial. Therefore, if sanples are known or suspected to contain high
| evel s of carbonates, a test sanple (fromthe 60 niL gl ass vial)
shoul d be added to a clean vial and checked for effervescence. If a

rapi d or vigorous reaction occurs, the Contractor may discard the
test sanple and proceed with sanple preparation by transferring the
contents of the field core sanpling/storage container into a clean
vial that does not contain the preservative.

Weigh the vial and contents to the nearest 0.01 g and record this
wei ght. Sanple weight is determ ned by subtracting the sanple
vial tared wei ght determ ned above fromthis final weight. Record
the weights in a | aboratory notebook. Report the weights in the
data package. Report all discrepancies to the Regional Sanple
Control Coordi nator immediately.

Sanpl e Purge-and-Trap

Prior to sanple purge, all soil/sedinent sanples nust be allowed to

warmto ambient tenperature. Shake the vial Pently, to ensure that

the contents nove freely and that stirring will be effective. Place
the sanple vial in the instrunent carousel according to the

manuf acturer’s instruction.

Wt hout disturbing the hernetic seal on the sanple vial, add 5 nL of
reagent water, 10 uL of the internal standard spiking solution
(Exhibit D-VOA Section 7.2.4.3), and 10 uL of the system nonitoring
conmpound spi king solution (Exhibit D VOA Section 7.2.4.1). A

sanpl es, including M5 and MSD, standards, and bl anks, w thin an SDG
must have the same anount of reagent water added. Do not

i ncrease/ change the anmpbunt of system nonitoring conpound and i nterna
standard sol ution added. Prior to purging, heat the sanple vial to
40 °C for 1.5 mnutes, or as described by the manufacturer

Purge the sanple with heliumor another inert gas at a flow rate of
20 to 40 nb/mnute for 11 mnutes while the sanple is being agitated
with the magnetic stirring bar or other nechanical nmeans. The purged
anal ytes are allowed to flow out of the vial through a glass-1lined

t

transfer line to a trap packed with suitable sorbent materials.

If a non-cryogenic interface is to be utilized, place the purge-and-
trap systemin the desorb node after the 11-mnute purge, and preheat
the trap to 180 °C without a flow of desorption gas. tart the fl ow
of desorption gas at 10 nlL/minute for about four mnutes. Begin the
tenperature program of the gas chromatograph and start data

acqui sition.

If a cryogenic interface is to be utilized, place the purge-and-trap
systemin the desorb node after the 11-m nute purge, naking sure that
the cryogenic interface is at -150 °C or |lower, and rapidly heat the
trap to 180 °C while backflushing with an inert gas at 4 nlL/mnute
for about 5 minutes. At the end of the 5-m nute desorption cycle,
rapidly heat the cryogenic trap to 250 °C. Begin the tenperature
program of the gas chromatograph and start the data acquisition

After desorbing the sanple for 4 to 5 mnutes, recondition the trap
bK returning the purge-and-trap systemto the purge node. Mintain
the trap tenperature at 180 °C. fter approximately 10 m nutes, turn
off the trap heater and halt the purge flow through the trap. When
the trap is cool, the next sanple can be anal yzed.

Sanpl e Dil utions

If the on colum concentration of any target conpound exceeds the
initial calibration range fromthe ahalysis of 5 g sanple, a nmedi um
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| evel anal ysis nust be analyzed utilizing the procedure and nethodol ogy
described in Exhibit D-VOA. =~ Cuidance in performng dilutions and
exceptions to this regylrenent are given in Sections 10.1.6.2 through
10. 1. 6. 10 of Exhibit VQA.

Percent ©Mi sture Determ nation

Percent noisture nmust be determined prior to sanple analysis. The )
Contractor shall follow the procedure described I n Exhibit D VOA Section
10.3 for determ ning percent noisture of sanples.

DATA ANALYSI S AND CALCULATI ONS

The Contractor shall performqualitative and quantitative analysis for
the target and non-target conpounds follomnnP t he procedures descri bed
in Exhibit D-VOA Section 11.0. Al| technical acceptance criteria for
sanpl e anal ysis described in Exhibit D VOA Section 11.3 shall be net or
the corrective action for sanple analysis described in Section 11.4 of
Exhi bit D-VOA shall be foll owed.

QUALI TY CONTROL
Bl ank Anal yses

Summary -- There are three different types of blanks required by this
nmet hod.

1 METHOD BLANK - a volunme of purified solid matrix (prepared as
described in Sections 9.3.2 through 9.3.5) and carried through the
entire anal ytical procedure. The weight of the purified solid
matri x nust  be apﬁrOX|nater equal to the weight of sanples
associ ated with the blank. The purpose of a nethod blank is to
determ ne the | evel s of contam nation associated with the
processi ng and anal ysis of sanples.

.2 STORACE BLANK - upon receipt of the first sanples in an SDG two
of the sanple vials to be used for the cl osed-system purge-and-
trap analysis (prepared as described in _Sections 9.3.2 through
9.3.5) are filled with reagent water. The vials are stored with
the sanples in the SDG under the same conditions. After al
sanples in the SDG have been anal yzed, the storage blank is
anal yzed. The storage bl ank indi cates whether contani nati on nmay
have occurred during storage of sanples.

.3 I NSTRUMENT BLANK - a 5.0 nL aliquot of reagent water that is
added to the sanple vial (prepared as described in Sections 9.3.2
through 9.3.5) and carried through the entire anal ytical )
procedure. Instrunment blanks are anal yzed after a sanple which
contains_a target conmpound exceeding the initial calibration
range. The results fromthe instrunent blank analysis indicate
whet her there is contam nation froma previous sanple.

Frequency of Bl ank Anal yses

.1 The nethod bl ank nust be anal yzed at |east once during every
12-hour time period on each GC/ M5 systemused for volatile
anal ysis (see Section 9.2.2 of Exhibit D-VOA for the definition of
the 12-hour tine period).

.2 The met hod bl ank nust be anal yzed after the continuing calibration
and before any sanples, including matrix spike/matrix spi ke
duplicates, or storage blanks are anal yzed. The nethod bl ank nust
be anal yzed after the initial calibration sequence if sanples are
anal yzed before the 12-hour period expires. A nethod bl ank nust
be anal yzed in each 12-hour time period in which sanples,
including matrix spi kes/matrix spi ke duplicates, and storage
bl anks are anal yzed.

.3 A m ni mum of one storage bl ank nust be anal yzed per SDG after al
sanmpl es for that SDG have been anal yzed.
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The Contractor nust denonstrate that there is no carryover from
cont am nat ed sanpl es before data from subsequent anal yses may be
used, _SanFIes may contain target conpounds at |evels exceedi ng
the initial calibration range. An instrunent blank nust be

anal yzed after the sanple that exceeds the calibration range (al so
in the same purge inlet if an autosanpler is used) or a sanple

t hat neets the maxi mum contami nation criteria in Section 11.3.8 of
Exhi bit D VOA nust be anal yzed. For these purposes, if the

i nstrument bl ank nmeets the technical acceptance criteria for blank
anal yses or the sanple neets the maxi mum contam nation criteria,
the systemis considered to be uncontami nated. |[If the instrunent
bl ank” or sanpl e does not neet the criteria (i.e., contamni nated),
the system nust be decontam nated. Until an instrunment blank
nmeets the bl ank technical acceptance criteria or a sanple neets

t he maxi mum contamination criteria in Section 11.3.8 of Exhibit D
VOA, any sanpl es anal yzed since the original contam nated sanple
will require reanalysis at no additional cost to the Agency.

NOTE: Chl¥ the instrunent blank which denpnstrates that there was no
carryover fromthe RreV|ous sanpl e or the instrument blank that
denonstrates that the systemis clean (Section 12.1.4 Exhibit D VOA)
needs to be reported. Instrument blanks analyzed during the

i nstrument decont ani nati on process whi ch exceed the requirenents
listed in Exhibit D-VOA Section 12.1.4 do not need to be reported

Procedure for Bl ank Anal yses

Met hod bl anks shal |l be anal yzed in the same manner as the )
83200|ated sanmples, follow ng the procedure described in Section

Storage/instrunent bl anks shall be analyzed in the same manner as
bhi associ ated sanples followi ng the procedure outlined in section

A storage blank may be anal yzed and reported as a soil sanple if
the SDG contains only soil sanples.

Identify and quantitate anal ytes according to Section 11.0 of
Exhi bit " D- VOA.

Techni cal Acceptance Criteria for Blank Anal yses

Al'l technical acceptance criteria for blank anal yses described in
Exhi bit D-VOA Section 12.1.4 shall be net or corrective action for

PI?Pk agalyses described in Exhibit D VOA Section 12.1.5 shall be
ol | owed.

Matrix Spi ke/ Matrix Spi ke Duplicate (MS/ MSD)

Sunmary of Ms/ MsD

In order to evaluate the effects of the sanple matrix on the nethods
used for volatile anal yses, the Agency has prescribed a m xture of
vol atile target conpounds to be spiked into two aliquots of a sanple,
and anal yzed in accordance with the appropriate nethod.

Frequency of Ms/ MsSD
A matrix spike and matrix spi ke duplicate nust be perforned for
X r

each group of sanples of a simlar matrix for the follow ng,
whi chever is nost frequent:

1 Each SDG, or
1 Each matrix within an SDG or
1 Each group of samples of a simlar concentration |evel

(soils only).

M5/ MSD sanpl es shall be anal yzed unl ess otherw se specified on the
Traffic Report (TR). If no MSD sanpl es are specified on the
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TR, the Contractor shall contact SMO to confirmthat MS/ MSD
anal yses are not required.

As a part of the Agency's QN QC program water rinsate sanples
and/or field/trip blanks (field Q0 may acconpany soil/sedi nent
sanples that are delivered to a |aboratory for analysis. The
Contractor shall not perform MS/MSD anal ysis on any of the field

QC sampl es.

I f the EPA Regi on designates a sanple to be used as an Ms/ MSD,
then that sanple nust be used. |If there is insufficient sanple,

| ess than the required amount, remaining to performan MS/ MSD,
then the Contractor shall choose another sanple to perform an

M5/ MBD anal ysis. At the tine the selection I s nade, the o
Contractor shall notify the Region (through SMO) that insufficient
sanpl e was received and identify the EPA sanple selected for the
M5/ MBD anal ysis. The rationale for the choice of a sanple other

t han the one designated by the Region shall be docunented in the
SDG Narrati ve.

If there is insufficient sanple renmaining for any of the sanples
in an SDG to performan M5/ MSD, then the Contractor shall )

i medi ately contact SMOto informthemof the problem SMO wll
contact the Region for instructions. The Region will either
approve that no MS/MSD is required, or specity an alternative
nmeans of perform ng the MS/MSD analysis. SMOw Il notify the
Contractor of the resolution. The Contractor shall docunent the
decision in the SDG Narrati ve.

If it appears that the Region has requested M5/ MSD anal ysis at a
greater requen%than required by the contract, the Contractor_
shall contact SMO. SMO w |l contact the Region to determ ne which
sanpl es should have an M5/ MsD performed on them SMOw Il notify
the Contractor of the Region's decision. The Contractor shall
docunent the decision in the SDG Narrative. |If this procedure is
not followed, the Contractor will not be paid for the MS/ MsD

anal ysis perfornmed at a greater frequency than required by the
contract.

VWhen a Contractor receives only a Performance Eval uation (PE)
sanmpl e(s), no M5/ MSD shall be perfornmed within that SDG

VWhen a Contractor receives a PE sanple as part of a |arger SDG a
sanpl e other than the PE sanple nust be chosen for the MSD when
the Regi on did not designate sanples to be used for this purpose.

Procedure for Preparing MS/ MsD

To prepare a matrix spi ke and matrix spi ke duplicate for |ow |evel
soi | / sedi ment sanples, follow the procedure outlined in Section
9.3. Add 10 pL of the matrix spike solution (Exhibit D VOA
Section 7.2.4.2) either manual ly by Buncturl ng the septumwith a
smal | - gauge needl e or automati call y the purge-and-trap system
just prior to analysis. Analyze the matrix sprke and matriXx spike
duplicate sanples by the procedure described In Section 9. 4.

not further dilute M5/ MSD sanples to get either spiked or non-

spi ked anal ytes within calibration range.

Cal cul ati ons for MS/ MSD

The Contractor shall calculate the concentrations of the matrix spike
conpounds in the matrix spike and matri x spi ke duplicate sanples

usi _ng_the same equation as used for target conmpounds (Equation 62(
Exhi bit D-VOA Section 11.2.1.3. The recovery of each matrix spike
conmpound in the matrix SPI ke and matrix spi ke duplicate sanFI es and
the relative percent difference (RPD) of the recoveries shall be

cal cul ated as specified in Exhibit D VOA Section 12.2.4.
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11.2.5 Techni cal Acceptance Criteria for Ms/ MsSD
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Al technical acceptance criteria for M5/ MSD specified in Exhibit D
VOA Section 12.2.5 nust be net or corrective action for M5/ MBD i n
Exhi bit D VOA Section 12.2.6 shall be foll owed.
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